
Convairs globe-roaming B-36 is also 
an airport in the sky 

Something new has been added to the B-36 
bomber, already the most ctl'ective and versatile 
aerial weapon in history. Fighter aircraft such 
as Republic’s sweptwing photo-reconnaissance 
version of the Thiinderslreak, can be launched 
and retrieved by a B-36 "mother ship” in llight 
anywhere in the world. No extension of the 
U.S. Air Force strategic air arm could be more 
economical or timely. Engineering to the Nth power 


CONVAIR 





100 Complicated Math 
Problems-Per-Minute 
Are Solved For Him 
AUTOMATICALLY! 


As jec-powcred planes streak to new altitudes and 
speeds, they undergo split-second changes in 
temperature, pressure and moisture conditions. 
These changes create a flood of amaaingly com- 
plex fuel metering problems. Adding to the com- 
plication arc the pilot's changing demands from 
his engine. 

Solsing these fuel metering problems is cquisa- 
lent to solving one hundred computations ever,' 
60 seconds! The Holley Turbine Control was de- 
veloped to do the job. 

Manufacturing the Holley Turbine Control re- 
quired highly specialized skills, too. W'orking to 
extreme tolerances, Holley’s manufacturing divi. 
sion has produced precision turbine controls fur 
thousands of the nation's jet engines. 



The news about pneumatics is that it is on the 
way to becoming the actuating power of the 
future. Gun chargers, emergency power actu- 
ating systems and other utility power applica- 
tions developed by Kidde have already proved 
the vast potentialities of pneumatics in the 
field of aviation. 

Aviation engineers are finding more and more 
uses for pneumatic power ... a sign that the 
all-pneumatics aircraft may be ju.st over the 
horizon. 


Yet, for all the news it’s making in aviation, 
pneumatics certainly isn’t new. More than 250 
years ago, Denis Papin compressed air by power 
from a water wheel. And in 1849, Baron Von 
Bathen proposed to compress air in stages with a 
series of intercoolers to get 750 pounds pressure 
for use in locomotives. Today, a Kidde compres- 
sor the size of a table radio will deliver 3000 PSI! 
Think what this means where weight is a factor . . . 


Pneumatic systems for aircraft are light, sim- 
ple and safe. The use of air in.sures an unlim- 
ited .supply for the sy.stem, and eliminates the 
fire hazard. Pneumatic systems operate over a 
wide temperature range with exceptionally 
high energy deliveiy . . . can move huge loads 
quickly and easily. 

We here at Kidde see a great future for pneu- 
matics in aviation, and have been fortunate in 
being among the first to explore the applications 
of this exciting force. Perhaps you, too, are seek- 
ing new ways to apply this well-known energy 
source. If you have a problem in pneumatics, 
write us. 



Walter Kidde & Company, Inc. 
318 Main SI., Belleville 9, N. J. 



L I N E ATO R 

is years ahead 





The Chadce-Vought Cutlass was 
an advanced design in 1947. It is 
a leader today, The same is true 
of Airborne's Lineator. which 
was developed for the Cutlass 
flight control system. Today, seven 
years later, there is not another 
"tee" type linear actuator like it. 

The same basic model is used 
in the latest of the Cutlass series, 
and in the McDonnell Banshee, 
Modifications of the Lineator 
are specified equipment in the 
McDonnell Demon; its Air Force 
companion, F-101; and the Mar- 
tin P5M patrol bomber. 

Conforming to MlL-A-8064 
(USAF), the Lineator is most 
adaptable where light weight and 
short length, for a given stroke, 
are desirable features. A ball bear- 
ing jack screw enables it to handle 
ISOO lb. maximum operating load 
in either tension or compression. 

Airborne has set the pace in the 
actuator field with advanced de- 
signs like the Lineator. As air- 
craft configurations change and 
speeds increase, count on Air- 
borne for more of the same. For 
information on the Lineator and 
other actuators, see our literature 
in the I.A.S. Catalog. 
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No other industry has contributed more to 
aviation's progress than the petroleum in- 
dustry. And Phillips Petroleum Company has 
been one of the pioneers in developing new fuels 
to meet aviation’s ever-changing demands. 

New fuels for the very latest developments in 
turbo-props and jets are today constantly under 
development in the Phillips laboratories. And 
Phillips also has tremendous capacity for pro- 
ducing liS/145 grade aviation gasoline. 


For the finest aviation products specify 
Phillips— one of the nation’s largest suppliers 
of aviation fuels for military as well as com- 



PHlLLtPS PETROLEUM COMPANY 



Aviation Products 





Anti-icing and cabin 
heater ducting of Douglas’ 
newest transport protected 
with REX-FLEX connectors. 

In the new Douglas D07— as in virtually every 
aircraft built in this country — Flexotiics stainless steel 
assemblies play a part in vibration control. Flexible 
connectors for the cabin heating and anti-icing system are 
REX-FLEX corrugated stainless steel assemblies. These units 
are designed to isolate vibration and noise in rigid ducting and 
prevent its transfer to the air frame. Like all Flexonics products, 
these units are scientifically engineered to do their job right . , . 
proved in the extensive Flexonics labs before going into pro- 
duction . . . carefully fabricated under rigid quality control. 

Experience and facilities second to none are your best assur- 
ance of getting exactly what you want when you specify Flexonics 
Stainless steel ducting, hose, bellows and flexible connectors. 
For recommendations, send an outline of your requirements. 




HYDRAULIC SERVOS FOR GUIDANCE SYSTEMS 


The analysis of high performance hydraulic servos 
forguidancesysfemsisverynew. Wefeel, however, 
that we are "old timers" in supplying the building 
experience and engineering "know.how" . 

Years of manufacturing high precision gages and 
measuring instruments made us a natural choice 
to complete large quantity manufacture for military 
and commercial contracts. To date, thousands of 
component assemblies . . . actuators, proportional 
transfer valves and torque motors . . . have been 
built by us to meet both the dimensional and 
functional needs oi our customers. 

Our experienced engineers are available to assist 
you in the development of hydraulic servo systems 
for every application. And we have the raanufac. 
turing, inspection and testing facilities to maintain 
Q high degree of quality and dimensional control 
in meeting prototype or production schedules. 

We can help make the dreams of your designers 
and development engineers come true. Call us 
next time you have a problem involving servo- I 
mechonisms. I 


CADILLAC GAGE COMPANY 

SPECIAL PRODUCTS DIVISION 
. P. O. BOX 3B06 

DETROIT S, MICH. 


EXPERIENCE, 

ABILITY and I 

“KNOW-HOW” ^ 








FIRST 

FOR MAXIMUM 
CIRCUIT SAFETY 

yesterday — important technical 
improvements In aircraft electrical harness systems were 
originated by Surndy engineers working closely with the 
aircraft industry. 

TODAY -Burndy terminals, current limiters and disconnect 
panels are specified lor use in nearly every modem air- 
craft, military and commercial. 

TOMO RROW -Products now underdevelopment at Burndy 
will help make future planes still faster, lighter, safer. 



(Write Aircraft Products Division for specific bulletin] 

BURN Dy 


NORWALK, CONNECT, factories: New York. CaUfomia. Tbro 
EXFORT: Philips Export Corporaiion 


TORONTO, CANAOA 
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For more than thirty yeors, The liquidometer Cor- 
poration has concentrated almost exclusively on the 
reseorch, design, monufacture, installation and 
service of liquid quantity meosuremenf systems. 


CAPACITOR TYPE FUEL QUANTin BASES • IIQUIDENSITOMETERS TO PROVIDE TRUE FUEL WEICHT INDICATION • FLOAT ACTUATED GABES 
MINIATURE COAXIAL CABLE CONNECTORS • POSITION TRANSMITTERS • POSITION INDICATORS • FLOAT SWITCHES • LIOUID 
LEVEL WARNING SWITCHES • LIQUID LEVEL CONTROLS • CENTER OF GRAVITY CONTROL SYSTEMS AND OTHER INSTRUMENTATION 


THE LIQUIDOMETER CORP. LONG ISLAND CITY 1, NEW YORK 




The newest member of Eastern’s Great Silver Fleet has taken to the 
skies. The latest in ConsteUations, Eastern Air Lines' super-c is designed to 
give Eastern passengers faster service with the same dependability proven 
over billions of passenger miles. 

As with every airline, Eastern stresses reliable performance — brought about by dependable 
products. Proof of the aviation industry's confidence in Sinclair may be found in 
the fact that 45 % of the aircraft oils used by major scheduled airlines in the U. S. is 
supplied by Sinclair, Why not place your confidence in Sinclair Aircraft Oil? 


• • • Once again Sinalair 

IS chosen ior dependable 
engine hibriaation... this time, 
ior (he Sapei — C. 


ttLO 


SINCLAIR AIRCRAFT OILS 



SUMMCRS eCSISNS AND PRODUCES lUHOTnCK; 
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OUTWA 


I U N D * * * Controlled All the Way by 

STRRTOPDIUCR 


out number down through the 
years. At sea level and at 
heights still to be achieved these 
perfect examples of precision 
engineering provide the fluid 


power that positively answers 
the question of weight vs. horse- 
power as well as the equally 
important requirement of long- 
lived depend^ility. 

In the designing of any high 
pressure hydraulic circuit there 
are definite advantages in 
STHATOPOWER Pumps. 
Whether yours is a problem for 
constont or variable delivery, 
high or low temperature opera- 
tion, capacities from .25 to 30 
gpm. STHATOPOWER will pro- 
vide the pump to 3000 psi that 
wiU resolve thot problem NOWl 


I 720 Storisuck A 
I Kindly tend rn 
I Hydraulic Pump' 
I □ Censtani dell 


WATERTOWN division 

THE NEW YORK AIR BRAKE 


STARBUCK AVENUE 







These Conh>ols Guarantee 
in Fastener Quality and 


Value 





ALLOW EXTRA MARGIN of air speed when landing 
in the vicinicy of ihundersiorms because of sudden wind 
shifts and gusts. Rapid shifts often accompany the cold 
downdrafts just ahead of the storm. 


FLY SAFELY 

r These weafher ifems prepared in consulfaf/on 1 
I with the Un/fed Sfafes Weather Bureau I 


REMEMBER— Airport Tosvers report landing wind direc- 
tion in degrees magnetic, like runways- On weather re- 
ports, however, wind direction is always with reference 
to true north. Over 20' difference in some parts of U. S. 


F ast-shifting winds call for quick engine response at a 
moment's notice. That's why wise pilots protect power 
and performance with the very best fuels and lubricants— 
Mobilgas Aircraft and Mobiloil Aero. 

These famous Flying Red Horse products meet aviation's 
toughest tests... exceed rigid Army and Navy specifications 
...have the approval of every major aircraft builder, 

Fly safely! Fly with the flying Red Horse! 



Best Pair to Get You There 




® Federal Telephone and Radio (hmpami 


Federal supplies the 50-Amp. Transformer- 


Rectifier unit used in the Stratofortress . . . 


"America's new double-edged weapon” 


Over 300,000 pounds of pteciaion production. . .135 feet from 
wing tip to wing tip . . . drawing its unique speed and ceiling 
from eight powerful jet engines! That's the Boeing B-52 . . . 
built to serve as a deterrent against aggression . . . aa a weapon 
of offense, if needed by our strategic air arm! 

In the “tradition of rugged dependability’’ established by 
Boeing’s famous Flying Fortresses and Superforts, Boeing 
has selected Federal’s 3146-BS Airborne Power Supply to 
provide the B-52 with a DC output of 50 amperes, 28 volts. 

Federal’s 3146-BS is only one of a complete line of rugged, 
compact and efficient airborne and ground power supplies 
developed to meet aviation’s growing trend from generated 
DC to 400-cycle AC ... to furnish dependable DC power where 
required. Federal equipments are designed without expend- 
able parts that require ^quent replacement. And all are pow- 
ered by Federal Selenium Rectifiers . . . first in the field . . . out- 
standing for long service life and trouble-free performance ! 

Whatever yoxurDCrequirements.write to Dept. E-5110A. 
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SAFER SHIPS TO FLY— BECAUSE OF 



is insuU^b'Tkat Ma;;ra put because 
otection. Insulation Sudooi 




20 


New, tougher marking material passes supersonic 
adhesion test with flying colors! 





In use on the latest and fastest supersonic fighters and test planes! 


“SCOTCHCAL” Film No. 650 — an extremely tough marking 
material — saves both time and money on marking jobs; gives longer 
lasting, more attractive markings forany plane— private, commercial, or 
military. Exclusive adhesive feature lets you apply numbers and mark- 
ings in minutes instead of hours. And the firm-bonding adhesive doesn't 
let go— keeps markings of “SCOTCHCAL” Film fresh and intact for 
many times the life of ordinary decals . . . even in severe weather . . . 




SCOTCHCAL 

BRAND 

FIIM 






dependable . . . flexible . . . versatile . . . 


COLLINS 242F-3 GROUND STATION TRANSMITTER 



COUIHS...OF COURSE! 

When your problem is the selection of ground station VHF equip* 
ment . . . consider Collins quality, versotility and dependability 



iications before you buy and" you'll buy CoKins! 


FIRST in service to the aviation industry. 

COLLINS RADIO COMPANY cedar rapids, iowa 



1 1 W. 43nd Street, 
NEW YORK 36 


1930 Hi-Line Drive, 
DALLAS 2 


2700 W. Olive Avenue 
BURBANK 






It takes a tough, heat-resistaot bolt to with* 
stand the temperatures ol modern jet 
engines. Today, The H. M. Harper Com- 
pany is manufacturing bolts, nuts, and other 
fasteniogs of the modern high temperature 
alloys such as Discaloy, Refractaloy, A-266, 
and special grades of stainless steel. If you 
require fasteniogs designed to withstand 
high temperatures, corrosion, excessive 
wear, or other extreme conditions. Harper 
engineers and metallurgists will gladly 

For over a quarter of a century, The 
H. M, Harper Company has specialized in 
the manufacture of corrosion-resistant fas- 
tenings in brass, naval bronze, silicon 
bronze, monel, aluminum, and all stainless 
steels, and is today America's largest pro- 
ducer of such fastenings. 

THE H. M. HARPER COMPANY 
AERO DIVISION 

K210 Lehigh Avenue, Morton Grove, III. 
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Behind the PLEXIGLAS . . . 


ROHM e HAAS 

COM PAMV 





'NNIVERSARY- POWERED CARRIAGES 


ith ANNIVERSARY- POWERED FLIGHT 


Some of the-great names In the Motor Car Industry 
^■“ecently celebrated their 50th Anniversary and now the 
♦^Aircraft Industry relates its dramatic and enchanting history 
of Powered Flight over a fifty-year period. • The astound- 
ing growth of these two industries 'would have been im- 
possible without Forgings which are used wherever maximum 
strength with minimum weight is essential. • Wyman- 
Gordon has been privileged to serve these industries from 
their beginning . . . has kept abreast of progress and has 
pioneered many advancements in Forging and Heat Treating 
techniques and in quality control. • There is no substitute 
for a Forging - and in a Forgih^te^re is no substitute for 
Wyman-Gordon 


WYMA 


Established 


WORCESTER, MA: 


TCHUSETTS 
DETROIT. MICHIGAN 


HARVEY. ILLINOIS 


TEST ANY MAGNETO 


R-985 to R-4360...hi- or lo-tension 



Here’s savings spelled out in dollars ! Here’s one test stand that will replace a whole 

shop full of miscellaneous magneto test units. In pairs or singly, you can test any 
magneto regardless of size... teat any magneto whether high tension or low tension ! 

Finger-tip controls... handy work table area... amazing freedom from vibration... 
PAC’s famous built-to-take-it easy maintenance construction ! Modernize 
with a TE 5037 Hi-Lo Tension Magneto Test StaJid now ! You’ll speed up 
every magneto job, you’ll save money and valuable shop space, too ! 


Manufcieluring Division 

Dimensions: S' 7t4” high; 3Vfe’ wide; 6%’ long. 
Shipping weight approximately 1200 pounds. 




Pacific 

Airmotive 

Corporation 


OtIitr ONisioni. China ond Ovkhtid. 
Wahingtan • Kama. Ci»r. Kantai • 


Saallln, 2 9 4 0 
. B u r b < 


o rt h He] I y w 
k, Califerni 


d Way 
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To keep pace with the growing need for 
completely reliable aircraft instrumenta- 
tion and control components, the Aircraft 
Products Division of Manning, Maxwell & 
Moore, Inc. is now manufacturing in three 
strategic locations: Stratford and Danbury, 
Connecticut and Inglewood, California. 

The expansion and dispersal of our facilities 
greatly augments the availability of our 
design, engineering, testing and production 
facilities. Whether your responsibilities 
concern the application of aircraft pressure 
switches, electronic amplifiers, hydraulic 
valves or turbojet engine control systems, 
we can now serve you better than ever 


before. Whatever the dimensional and func- 
tional requirements of such vital compo- 
nents, our unique design technique elimi- 
nates all compromise with performance. 
For we recognize that compatibility be- 
tween airframe and equipment is the key 
to the success of the weapons system of the 
U. S. Air Force, as well as the continued 
leadership of the nation’s air transporta- 
tion industry. 

We believe the counsel of our engineering 
specialists can contribute appreciably to tlie 
safety and dependability of today’s most 
advanced aircraft and those you are now 
developing. Your inquiry is invited. 


MANNING, MAXWELL & MOORE, INC. 



AIRCRAfT RROPUCTS DIVISION • STRATFORD, CONN. . DANBURY, CONN. • INGLEWOOD, CALIF. 

out AIRCRAFT PRODUCTS INCLUDE; TURBOJET ENGINE TEMPERATURE CONTROL AMPLIFIERS • ELECTRONIC AMPIIFIERS 
PRESSURE SWITCHES FOR ROCKETS, JET ENGINE AND AIRFRAME APPLICATIONS « PRESSURE GAUGES 
THERMOCOUPLES • HYDRAULIC VALVES > JET ENGINE AFTERBURNER CONTROL SYSTEMS. 
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THIS IS 
WHY 



FLAME-PROOF FABRIC CONNECTOR ELIMINATES 



'fire zonehtigue 


'"’B, contfuclof 

"0 leaksjj 



ARCOSIL FIBERGLASS DUCTING 
OFFERS MEW DESIGN APPLICATIONS 

New icchniques developed by Arrowhead in fabricating complex 
duets, sleeves and couplings from ArcoSit flexible silicone rubber impregnated 
fiberglass have opened amazing new design possibilities. In addition to 
ArcoSil’s ability to withstand heal, vibration and torque-motion-fatigue, the 
materials permit the parts to be formed to almost any conceivable 
shape and size to meet individual specifications. 

A variety of standard constructions offers serviceability under extreme 
high and low temperatures and at various pressures. 

Close tolerance tooling and production costs are cut to a fraction, as 
compared with metal, to effect sizeable savings in either experimental or 
production quantities. Up to 50% weight reduction is possible. 

Flexibility permits crushing without damage and simplifies installation. 
Arrowhead specializes in solving difficult flex-connector problems in fuel, oil 
and air systems. Arrowhead field engineers will gladly provide 
further information and assistance. 


WRITE FOR ENGINEERING BlfUETIN 

describing complete line of 
ducts, sleeves and couplings. 



2340 CURRT STREET, lONG BEACH, CAUFOKNIA 
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FIRST IN PRODUCT DEVELOPMENT— You can meelyogr 
fast-changing aircraft plumbing requirements easily and quickly 
by calling on Aeroquip's outstanding research and engineering 
facilities. Aeroquip's top notch engineering team starts with 
your basic problem . . . then designs, tests ond produces the 
products that provide the solution. 


FIRST IN QUALITY— Aeroquip maintains uniformly high quality 
standards with an exacting system of quality control. Component 
materials, workmanship and finished products are constantly checked 
with precisely accurate inspection equipment . . . your assurance 
that Aeroquip products will perform with maximum efficiency. 





FIRST IN SERVICE —The Aeroquip plant in Jack- 
son, Michigan, ond the Aero-Coupling plant in 
Burbank, California, offer two dependable sources 
for Aeroquip products and service. Both are stra- 
tegically located to serve aircraft industrial centers 
quickly, conveniently, and completely. 



eroquip 


AEROQUIP CORPORATION, JACKSON, MICHIGAN 
AERO-COUPLING CORPORATION, BURBANK, CALIFORNIA 

(A Jubsidiory of Aeroquip Corporofion) 

Manufacturers of Aeroquip Flexible Hose lines with delochoble, reusoble Fittings; Self-Sealing Couplings; Brazed Aluminum Elbows 

lOCAi «tr»EseNTAnvis in psincipai citik in u.s.a. ano assoab • aesoouip ppoducis ape puily peoncieo by patents in u.S.a. and abroad 
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ADEL 


bntrol is the 
vital eiement 


Adel research, design, engineering and production are being 
applied to automatic as well as manual cotilroi problems of 

Adel is a veteran in the manufacture of Aircraft Hydraulic 
and Pneumatic Control Equipment, Heater, Anti-Icing and 
Fuel System Equipment and Engine Accessories. 

Adel’s long experience, together with the highest quality 
standards, is responsible for the fact that aircraft the world over 
depend on Adel components for safe, efficient performance. 

Uniform protection . , . Uniform safety . , , 
Uniform dependability . . .With Adel 


BURBANK. CALIFORNIA 


- HUNTINGTON. WEST VIRGINIA 
engineering corporation, limited 
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Aircraft 
Conirols 

custom-engineered or standard types 
for a wide range of control needs on 
today’s complex aircraft and missiles 



Since the early Thirties, Barber-Colman Company has been designing 
and manufacturing controls specifiealiv for aircraft applications. 

Throughout the most important period io aviation's advancement, 
Barber-Colman engineers have closely co-operated with major airframe 
and e<tuipment manufacturers, the military, and all leading airlines. 

As a result they have acquired a thorough and very special knowledge 
of those factors in aircraft design which determine and limit the 
function, size, weight, and performance of accessory equipment. 

Applications for Barber-Colman aircraft controls range from basic 
remote positioning to sequence operation of complex air conditioning 
systems . . , with either custom-engineered or standard type controls 
as required by the speciHc epplieatjons involved. 




ULTRA-SENSITIVE RELAYS— Availsbia In unlllvIKei 


Typical applications for Barber-Colman aLrcrafl controls are: temperature 
oontrol of cabin, cockpit, cargo, camera and electronic compartmetits 
. . . hot air or electrically heated windshielda . . . wing and empennage 
anli-icing, and carburetor air . . . positioning of trim tabs, valves, throtties 
. . . flap unbalance detection . . . nose wheel steering , , . and hundreds 
of other applications. For data on Barber-Colman aircraft controls, 
write for Catalog F4l<tl. Engineering salea offices in Los Angeles, Seattle^ 
Baltimore, New York, Montreal. 


CIOMires, niounTing datojls, Extercsively used In bolonce de- 
tecting bridge circuits ond os plole current reloy tn electronic 
ppplicotiofu. New type HVO Often tovingt In ehatils mount. 
Ing space. 


8AR8ER-COIMAN CO.. DEPT. C. 1412 ROCK ST., ROCKFORD, III, 
Alreroh Contrail • Automoric Conirols • Indusltlol Insliunenti • Smoll 
Motors • Air Distribution Products • Oveidoors ond Operators • Molded 
Products • Meiol Culling Tools * Machine Tools “ Toaiilo Machinery 
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The slogan, "More people ride on Goodyear tires than on any other kind," reveolingly 
stresses multiple output even in this doy of mechanical marvels. Comparably . . . more pilots become oir-borne, 

for business and recreation through the far-sighted planning of this greet company than from any other 
single source. Complementing the prolific results of such creative and production genius, Air Associates has built 

Its own unique place of leadership by more than a quarter century of service In distributing these, and ollied 
products. Today ... the list of key monufocturers whom we represent is indeed 
o blue ribbon roster of the aviation equipment industry. Conscious of our own responsibility, and 

mindful of our heritage os an integral part of oviotion ... we pledge every resource at our 
command to the creating and distributing of the finest oviotion equipment the world has ever known. 


“DO MORE BUSINESS . . . MAKE MORE PROFIT WITH AIR ASSOCIATES' EOUIPMENT" 


ssocMres, imc. 


• HACKCHSACa 
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Industry Will Main tain Peak. . . 

This will be another good year for aviation. Sales volume for manufacturers of airframes, 
engines, parts and accessories tvill climb about 10% over the postwar record SO-hillion sales 


total for 1953. Major trunk airlines ii'ill 
boost gross revenues and net incomes but 
trouble looms ahead for local service lines 
and nonscheduled operators. 

The eleelioiiii's imliistiy sold S3 liillion worth of 
military equipment in 1953, mostly avionics. This 
year will see further expansion of both military 
ami commercial avionics markets. Guided mis- 
siles development and manufacturing, already 
approaching the rank of a hillion-dollar industry, 
will operate at about its 19.o3 level for the fore- 
seeable future. No really large-scale production 
of missiles is in sight until major development 
obstacles are hurdled. 

COMMERCIAL MARKET 

HELICOPTER MANUFACTURING and operations 
will expand during 19-54 with increasing empha- 
sis on commercial products. Both the .30-40-pas- 
senger transport helicopters and the smaller 
4-6-place designs aimed at a variety of industrial 
and agricultural appiic-atious will enter the com- 
mercial market during 1954. 

I'tility aircraft production should remain steady 
at a 4.000-plane level during 19.54. Main effort 
will be devoted to twin-engine equipment aimed 
at the expanding business dying market. Most of 
these trends should earn' into 1955. 

THE NEW DOCTRINE 

KEY TO THE FUTURE of the aviation market, at 
least for the next three years, is the new airpovs’er 
doctrine formulated during liie closing months of 
19.53 hv the National Security Council and en- 
dorsed bv President Eisenhower. It is the blue- 
print for lioth military and civil aviation policy 
during the three remaining years of the Presi- 
dent's eiirreut term. Its military application re- 
sulted ill the “new look” for U. S. strategic policy 
now lieing implemented by the Defense Depart- 
ineiit. Details of the new doctrine’s civil ap- 
jilication are now being studied by the Air 


Coordinating Committee in preiaiiation of a de- 
tailed policy to be submitted to President Eisen- 
hower. From the coinmiltee’s study will enieige 
a new civil aviation policy to match its military 
counterpart. 

The new strategic doctrine calls for huilding 
and muiiilaiiiing two specific tyjies of military 
forces. First, a force capable of swift and ilevaa- 
lating retaliation for any major aggression. Sec- 
ond. mobile task forces that can fiim-tion as a 
military “fire depailmenl" Inirrying to any point 
on the globe to extinguish minor aggression. 

DEVASTATING RETALIATION 

AlRPOWER WILL DOMINATE both types of forces. 
For the swift and devastating retaliatioii deep in 
the enemy's heartland, the new defense doi’lrine 
will rely on atomie and hydrogen weapons deliv- 
ered hy the long-range homhers of the Air Finre's 
Strategic Air Command. For liie fire deparlnu'iil 
task forces, airpower is reipiired to i>rovide the 
mobility to rush them to liie scene of the einei- 
gencv and the heavy punch necessary lo blast 
out the fire. 

The National Seeiirity Coiiiieil lias made il i-lear 
liolh lo the Defense Department and to foreign 
nations that U. S. aiqiower will use atomic wea- 
pons against military targets lo coiinler any type 
of future aggression. Il is apparent lliul lop policy 
makers have learned a lesson from the failure lo 
use tactical atomic weapons against llie Chinese 
Communist armies during the early |)liases of 
their aggression in Korea. 

ADM. ARTHUR w. RADFORD. eliaiiTmiii of the Joint 
Chiefs of Staff, also has made it clear that nnv 
discussions on maintaining superior United .Stales 
airpower are based on a eoiicepl of nalioiuil air- 
power that includes not only mililarv aviation of 
the Air Force. Navy. ,\rmy and Marines, but also 
civil aviation resources sucli as the eommereia! 
airlines and the aircraft niiimifactiiring industry. 

This slrulegic doctrine is a new concept anil its 
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im|ilemeulalion in regard to aiipower has only 
liegnn. First elTei-ls on our national airpowei 
have heen good. The Air Force will eontimie il.- 
expaiisiiiii program lowanl a goal of 137 eomlia. 
wiiig> anil an active inventon' of some 22.000 
modem aircraft hy 19.57. Naval aviation will 
niaiiilain its minliat strength of 16 carrier air 
grollp^ pins supporting uiili-sulmiarine. |>alrol ami 
Iransporl siiinulrons lo achieve an inventorv of 
9.00(1 modern airerall hy 19.57. Army will con- 
liiiiie its I'xpaiision of airpower lo exploit the 
luohitily of verliral envelopment. Marines will 
maintain three modiTii air » ings pins a helicopter 
(leel for air a«saull. 

T HE MOST sEiiioi s WEAKNESS apparent so far in 
the miiilaiy implementation of the new strategic 
iloiTrine i> the lai'k of siiirieienl air transport lo 
provide llie \rmv wilii ihi' long-range mobility it 
mu>1 have to do a more elTeelive joli with fewer 
men. However, a major reorganization of military 
air iriiiispoiT has been boiling in the Pentagon and 
this may solve this iTilieal airlift problem sivon. 

-AOE OF PERIL' 

I'NDEli THE NEW STTtATEGK: KOUTRINE United 
.''Ia1e> mililarv strength i> being built primarily 
aroiinil aloiiiie ami livdrogen wea|>nns and tlie 
>peed of jet airerafi for delivery to the enemy. 

fon es on land anil sea are being ctiiTailcil as llie 
air is exploited. Delense Seerelary Charles E. 
Wilson has indiealed llial airpower will claim a 
larger penentage of the defense budget in ibc 
fnlnre. 

Ill adijilioii lo tills shift in emphasis on the 
eliaiaiTer of I . ,S. niililary strength, the new slra- 
legie iloetriiie also elianged its tempo. A loiig- 
lange program has been set on maintaining and 


modernizing adequate military forces to meet the 
i imlinuing crises of what President Eisenhower 
has termed “an age of peril.” This is in contrast 
'o the frantic mohilizaliim of the Korean period 
lo meet a "1110010111 of crisis.'' 

If propeilv impleiiieiiled this eliaiige of lempo 
will lii'iiig the aircraft iiidiisli v closer lo its long- 
sought goal of a slahilizeil long-lemi proeuremenl 
program as a suhslilule fur the sharp peaks and 
deep valleys that have marked the past 20 years. 
It also will liriiig the taxpayers closer to their goal 
of obtaining Hdeijiiate national airpower at a rea- 
sonable cost. 

JOB FOR THE FUTURE 

THE FUTURE OF AMERICA.N AIRPOWER luiS becil 
brightened considerably by the nevv strategic doc- 
trine. but it still leave." many problems looming 
for bolli the aimafi mamifiutiirers ami the air- 
lines. Aeeoldilig to present plans, the mamifae- 
liiring industry sliould stabilize iii 19.56 at a rate 
Ilf about .5.00(i new mililarv planes annuallv plus 
a considerable mainleiuini'e and modification 
workload on military airpower already in being. 
The airlines will |)iobuidy be given a real stake 
in operating iiumv |)hases of the mililarv air- 
lift required by the new strategic doelriiie. 

IK THE PROMISE of the ncw airpower doctrine is 
111 be eonverted into the reality of a national air- 
power lliut is truly second lo none, a coiiecrted 
effort will be leiiuired liv all segments of the air- 
i rafl imliislry ami all governmeiil officials whose 
vesponsibililies eoneern aviation deveiojimeiil. 
This effoiT sliould be aimed at bummeviiig home 
lo the public and their elected representatives in 
Congress die problems in achieving the cjuantilv 
and qiialitv of airpower that is necessary for 
survival. 


Robert Henz 
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S71UKING POWER o( Strategic Aii Command will be strengthened by addition of long-range, highspeed Boeing B-92 Stratofortiess. 


Air Force Takes Key Role in U.S. Policy 

Aetc doctrine recognises the revolution in military methods stemming from develop- 
ment of atomic tceapons and highspeed, long-range aircraft. 


By Robert Hotz 

The Ail Force is rapidly becoming the dominant factor in United States 
military strategy. The new strategic doctrine of the Eisenhower administra- 
tion, for the first lime in American history fully recognizes the revolution in 
militar)’ methods wrought by the combination of atonric weapons with high- 
speed, long-range aircraft. As a result USAF now occupies a position as an 
instrument of national policy similar to that of the British Navy in the British 


Empire of the 19th century. 

There is heartening evidence both 
within USAF, wliere a more mature 
type of leadership is growing fast, and 
externally among top Administration 
policy-makers and members of Con- 
gress that the full implications of this 
vital relationship between the quantib' 
and quality of American airpower and 
the success of American policy is be- 
coming more clearly understood. 

The fiscal 1955 budget represented 
a definite break with the postwar 


"balanced forces” concept that divided 
the Defense Department budget in an 
even three-wa\' split among the services. 
The fiscal 1955 budget allots USAF 
about 40% of tlie total Defense Depart- 
ment money. 

Defense Secretary Charles E. Wilson 
has indicated that this percentage will 
increase in future military budgets. 
There are still some voices crying out 
from the Pentagon labyrinth for a re- 
turn to the traditional and "more 


moral” methods of waging war but 
tlicse outcries are diminishing both in 
volume and frequency. 

► The Road Back— During 1954 USAF 
will be nearing the end of a long and 
frenzied effort to reach the quantitative 
and qualitative level of airposver neces- 
sary to cope with the requirements of 
the new national policy. For the first 
time since its demobiliz-ition after 
World W'ar II, USAF will be close to 
a state of genuine combat readiness in 
relation to its potential opponents. 

In 1949, the vear before the Korean 
war began, USAF was a skeleton of 42 
combat wings equipped mostlv with 
World War II surplus aircraft that were 
obsolescent even then. By mid-summer 
this vear, USAF will reach a strength 
of 115 combat wings. Total plane 
strength will liave increased from 
20.000 in 1949 to 22.000, 
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At the same time USAF was ex- 
panding tg a 140% increase in its 
combat strength, it was also wiestliog 
with the conversion from war surplus 
und early vintage jet equipment to 
modem transonic aircraft. 

In place of the piston-powered 
F-Sls and 500-mph. straight-wing F-80 
jets of 1949, USAF fighter squadrons 
now have 700-mph. sweptwing Sabres 
and will soon get supersonic F-lOO 
Super Sabres. TFie Air Force’s all- 
weather capability has progressed from 
slow and ineffectual F-82 Twin Mus- 
tangs to stable of jet-powered, radar- 
equipped. and rocket-firing interceptors 
such as the F-89D Scorpion, the F-94C 
Starfirc and the F-86D. Production is 
already beginning on the Convair F-102 
supersonic delta wing all-sveather inter- 

Light bomber units that went to war 
in Korea equipped with piston-engine 
B 26 bombers will soon get B-57A tsvin- 
jet bombers equipped to carr>' atomic 
weapons. Strategic Air Command crews 
who fought MiG-Hs in Korea with 
B-29.S have tnded their old Superfort- 
resses for sweptwing B-47 multi-jet 
bmnbers. 

USAF now lias close to a million 
men in service; is training new pilots 
at a 7.800 annual rate; and is com- 
pleting a chain of modem air bases 
‘.trctchiiig from the Arctic Circle to the 
.African desert and literallv girdling the 

► Fqiial to Mission— During the next 
two vears USAF will add 22 more com- 
bat svings to reach a level nherc its 
leaders feel it will be rcallv capable of 


meeting its global commitments in the 
“age of peril." 

With its expansion program opera- 
ting at full throttle during 1953, USAF 
took a new look at its progress, prob- 
lems and goals to tcs isc them in terms 
of the new airpower doctrine. 

Ilic twin burdens of expansion ami 
modernization accelemterl bv the 
Korean war produced management 
problems in USAF between 1950-53 
that far surpassed anything in American 
industrial experience both in scope and 
complexity. It has been fashionable 
among some latecomers to the Penta- 
gon scene to scoff at USAF manage- 
ment methods during this crisis ss'hcn 
more than 550 billion was snddonh 
fhrast upon an organization that was 
in the throes of an "economy” cutback. 
The combination of hindsight and the 
failure of the Tliird World War to 
materialize bs' 1954 give these gentle- 
men advantages not enjoyed bs’ the men 
who had to struggle through the hectic 
period of 1950-53. 

As the soungest of the militarv 
scniccs USAF still suffers from a lack 
of sufficient capable leadership for its 
non-flving activities. Howes'cr no service 
is making more strenuous efforts to 
deselop management and technical 
career officers or emphasizes manage- 
ment concepts more throughout its 
.leth'ities than USAF. 

The full benefits from tliis program 
will not be evident for several vears but 
it is obvious to Pentagon observers that 
USAF is moving in the right direction 
and at a lively pace. USAF has also ex- 
hibited a willingness to mndifv its com- 


mand and organizational structures to 
meet the unique inilitars' problems ari>- 
iiig from the swift developments in the 
jtomic-aviation equation. 

New Program 

Most important result of the 1953-54 
“new look" is the program for expand- 
ing USAF to teach a strength of 1 3" 
combat wings by 1957. Tliis piograni 
differs only slightly in numbers from the 
143-wing goal authorized just after the 
Korean war began. Six Troop Carrier 
«ings ate the actual difference. But 
there has been a significant recasting of 
USAF’s combat composition in the ne« 
137-wing program. Here is the differ- 
ence in types of units authorized under 
each program: 

Old New 

Strategic Air Command. 57 55 

Ait Defense Command. 29 37 

Tactical Ait Command. 40 34 

Troop Carrier Command 17 11 

Total 143 137 

Basic reason for this change in USAF 
composition is the tremendous striking 
power offered by the nerr’ family of 
iitomic weapons (.Aviation Week Aug. 
17, p. 91) plus the growing threat of 
an intercontinental attack by the Rus- 
sian air force equipped with atomic or 
thermo-nuclear weapons. The increase 
in Air Defense Command is aimed at 
meeting this threat particularly with 
the addition of five all-weather inter- 
ceptor wings. 
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BOMBKR FLEET making up US.AF 
strength today includes Convair B-36 (shown 
left in FICON role with Republic F-84F), 
Boeing B-47 Stratojet (above as reconnais- 
sance version RB-47E) and Martin B-57A 
for low-les-cl intruder missions. 


► Potent Weapons— The decrease in 
Tactical Air Command wings is pos- 
sible because the new programmed 
strength of 34 wings equipped with the 
Republic F-84, Martin B-57A and 
Douglas B-66-all capable of carrying 
small-size atomic bombs that pack the 
same destructive power as the weapon 
that devastated Nagasaki in World War 
II— has mucli greater striking power 
than the 40 wings previously pro- 
grammed with conventional types of 

T?ie new program raises a question as 
to what good is achieved by reducing 
Strategic Air Command by two wings. 
Many observers believe that tiiis trend 
should be reversed and an increase for 
SAC is in order. Most vulnerable point 
in the new program is the elimination 
of six Troop Carrier wings at the same 
time the new strat^ic policy calk for 
increased air mobility for the army to 
compensate for its manpower cuts. 

► Airlift Needed— To many Pentagon 
observers these two phases of the new 
strategic doctrine do not match. If the 
Army is to do its job sutrcessfully with 
fewer men it must have more airlift 
to enable the swift shifting of its stra- 
tegic reserves to global trouble spots. 

Othcr angles of the "new look" in- 

• Moratorium on new base constcuc- 

• Shift in procurement emphasis from 
mass production of current types to get- 
ting newer and improved types into 
production. 


• Shift from a policy of obligating pro- 
curement money as fast as possible by 
letters of intent to hard bargaining on 
firm contracts. 

• Major reductions in spares and spare 
parts procurement. 

• Further stretchout of aircraft produe- 


Construction Problem 

The moratorium on new base con- 
'truction is expected to be lifted in 
fiscal 1955 with a billion-dollar public 
works bill. However, even the USAF 
secretariat, who are the most enthusias- 
tic about the "new look" economies, 
admit that considerable valuable time 
w'as lost in the USAF construction pro- 
gram by this moratorium. They antici- 
patc regaining this lost time during 
1954-55, blit this goal appears too un- 
realistic. 

USAF has a critical need for new 
construction not only for its global air 
base network for tactical and support 
units but also for its basic research, de- 


\elopment and testing facilities. The 
postis'ar technical revolution in aviation 
made most of its wartime bases and re- 
searcli facilities obsolete and military 
budgets have not provided enough new 
construction to meet this critical need. 
The runways that sufficed for B-17s ami 
Mustarigs will not handle B-36s, B-47s 
or F-8 m nor does the distribution of 
World Wat II bases meet anything but 
the modem training requirements for 
USAF. 

Most of the air bases built during 
AV'orid War II were scattered throwli- 
oiit the South and Southwest, 'uic 
bases required now for air defense of 
North America and mounting inter- 
continental atomic air attack must be 
located in the northern extremities of 
the continent and its approaches. Base 
construction of the types required for 
modem jet aircraft and in the locations 
required by modem global strategy is a 
critical US.AF need. 

► Research Construction— Similarly the 
windtunneis that served well for sub- 
sonic research are hopelessly obsolete 
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for the supersonic problems now con- 
fronting USAF. Modem test facili- 
ties, particularly for missiles, dwarf 
previous concepts of this funotion and 
require eJtpensive construction. 

^e cost of the research and develop- 
ment testing facilities required for the 
era of supersonic Bight and guided mis- 
siles is so high that no private contrac- 
tors could afford to build or operate 
them without assistance from the gov- 
ernment. 

As the largest user of aeronautical re- 
search and hardware it is clearly USAF's 
responsibility to spearhead a program to 
provide these facilities which are vital if 
this country is not to falter in maintain- 
ing technical superiority in the air. 

Procurement Shift 

By next July USAF will have taken 
delivery on about 24,000 modem air- 
craft produced since the beginning of 
the Korean War in mid-1950. This 
sizeable increment of modern aircraft 
has alleviated the pressure of obsoles- 
cence on USAF, so heavy four years 
ago that units went into combat in 
Korea equipped with World War II 
vintage aircraft because there was noth- 
ing else available. 

With the pressure for sheer quan- 
tity somewhat eased, USAF can afford 
to take a harder look at the qualitative 
aspects of its equipment. During 1953 
there was a thorough screening of the 
USAF aircraft procurement program 
with a view toward eliminating future 
production of types that already were 
approaching obsolescence; types that 
would offer only marginal performance 
improvements over existing types; and 
ty^s that appeared to be excessively 
costly to mass-produce. 


Funds recovered from cancelation of 
production contracts or removal of air- 
craft from future programming were 
used to spur production of naw planes 
that offered considerable performance 
improvement and had already per- 
formed sufficiently in the air to indi- 
cate tJicy were technically sound- 
► Emphasis on Quality— Fsr the future, 
USAF procurement emphasis definitely 
will be on quality of equipment rather 
than on sheet quantity or availability. 
There is also a definite USAF trend 
to reach for large qualitative improve- 
ments through the weapons systems 
development concept rather than nib- 
bling at minor improvements through 
the model improvement philosophy. 

One of the major clues to the size 
of future USAF procurement programs 
will be the varie^' of technically sound 
liardware offered by the aircraft in- 

T^e rate at which Air Force will 
require modernization of its aircraft 
inventory— another major factor in 
Future procurement— will depend also 
on the rale of technical progress 
achieved by the aircraft industry. A 
good example of this may occur in the 
requirement for tactical aircraft where 
present plans for future production 
could be completely upset by the ap- 
pearance of a technically sound vertical 
take-off fighter. 

Contract Changes 

In its haste to obligate the billions 
in procurement funds suddenly dumped 
in its lap after Korea, USAF used let- 
ters of intent freely. As a result an 
enormous backlog of contracting nego- 
tiations accumulated. Only last year 
did this mountain of unconverted let- 


ters of intent begin to diminish sig- 
nificantly. In some cases the actual 
production work specified in a letter 
of intent was completed and delivered 
to USAF before a firm contract was 
actually negotiated. This was poor pro- 
cedure for both the contractor and 
USAF. Policy now is to delay actual 
obligation of new procurement funds 
until a firm contract is negotiated and 
use letters of intent only for emer- 
gencies such as modification programs 
or starting portions of an extremely 
long lead time ptogram. 

Tlie USAF production program has 
been through several ‘'stretchouts" 
since it was organized in the fall of 
1950 when the impact of the Korean 
war had generated a frenzy equal to 
the production expansions of World 
War II. These earlier stretchouts were 
caused first by unrealistic production 
schedules that called for ou^ut far in 
excess of anything that industry could 
actually do even if given top priority 
on tools, materials and manpower. 
Their secondary cause was the unwill- 
ingness of the government to establish 
any effective priorities for the defense 
industries, including aircraft, on any 
of these three vital ingredients for 
accelerated production. 

► New Stretchout-The stretchout 
quietly effected by USAF during 1953 
was not ba.sed on the aircraft indus- 
try’s inability to meet military pro- 
duction schedules- Its main purpose 
was to revise the production program 
rcalish'callv to alleviate the peak and 
valley that was looming for the indus- 
try in 1954-55. Industry could have 
easily reached the original production 
peak scheduled for 1954. But if this 
schedule had prevailed the industry 
would have gone from this peak onto 
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a toboggan slide downward into 1955 
and 1956 that would have meant clos- 
ing some plants, loss of large quanti- 
ties of production workers and a finan- 
cial dislocation almost as bad as the 
1946-48 period. 

Now the production peak has been 
scraped off into a plateau extending 
tlirough 1955 and toe downgrade re- 
duced to a more gentle slope reaching 
into 1956. 

The 1953 stretchout was individually 
tailored to meet each company’s spe- 
cific needs and should do much to 
restore an element of stability to toe 
aircraft production futurc- 

When USAF began its post-Korean 
expansion program there was little 
operational experience available on 
wnieh to base niture requirements for 
spates and spare parts provision for jet 
aircraft. Since the jet engine was still 
in its early infancy operationally when 
the production expansion programs 
were organized, USAF planners al- 
lowed generous margins to meet future 
spares requirements. Operational ex- 
perience of the past three years, partiai- 
larly in Korean combat, combined with 
a rapid rate of technical progress, now 
make it possible to rex'ise spares re- 
quirements on toe basis of more fac- 
tual data. During 1953 USAF was 
able to save close to a billion dollars 
by reducing its spares requirements and 
future savings will be even more sub- 
stantial- There are still large areas ripe 
for further economy in the spares pro- 
vision. depot operations and mainte- 
nance procedures and USAF is con- 
tinuing to probe along these lines. 
►Fortunate Combination— There have 
been manv attempts to assign credit 
for the “new look” taken during 1953 
to a specific source but Pentagon ob- 
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Major USAF Commands 


Maxwell AFB, Alabama 
All Trainlno Command 
ScoltAFB, Illinois 


USAF Planes on Hand 



USAF Aircraft Types on Order 


Plane 
, T-34. . 


Compa 


. B-52 Straloforfrcss McDonnell. 

8-47 Stratojel 

KC-97.-.. Stratolfeishler North 

, B-36J 

F-102 

T-29 

L-90 Beaver Northrop F- 

C-110 PiaseckI I- 

C‘124... Globemaster2 

RB-66 Republic. ... F. 

Rl 

C-119.-.. Packet 

C-123.... Avilruc Sikorakv H 

RC-121C. Constellation 

T-33 

C-130 

F-94C. . . . Starfire SOURCE; USAF. 


B-57... 
F-101. . 


F-86F. . . 
F-86D. .. 
F-86H , . 
F-10- 
T-98 


servers who have followed the develop- 
ment of USAF since its creation in 
1947 ate inclined to assay it as a com- 
bination of the pressure of technical 
developments in both aircraft and 
atomic weapons, the emergence of 
USAF top leadership from the maze of 
the post-Korean crisis and the fresh 
stimulus of a new civilian secretariat. 
With a good many of its management 
problems rapidly untangling during 
1953, USAF entered 1954 in better 
shape to deal with its military missions. 

Strategic Air Command 

the end of actual fighting in 
Korea, the Strategic Air Command has 
regained its top priority on the USAF' 
mission list. 

■‘Our most outstanding and as yet 
unchallenged superiority in air weapons 
is our abilitv to deliver them at long 
langc." said General Nathan F. Twin- 
ing, USAF Chief of Staff. "It is nec- 
cssarr- that we nraintain and increase 
this advantac- for several reasons. 

"First, the most critical targets in 
the Soviet Union are far beyond the 
Iron Ciirtain. some 1,300 mi. or more 
from any accessible position on land 
or sea. Onlv long-range bombers can 
traverse this distance if it ever became 
necessary to strike at Soviet aircraft 
factories, weapons centers, supply cen- 
ters and sources of military power- 

► Fighter Force— 'The huge Soviet air 
force, despite its 1,000 long-range 
bombers, is 95% short-range fighters 
and bombers. We must be able to 
strike our heaviest blows from bases 
outside the range of these thousands 
of short-range aircraft. 

"They onbuimber us heavily both in 
Europe and the Far East. 

"Only vers'-long-range aircraft can 
reach vital Russian targets from this 
hemisphere and from other areas more 
distant from the Iron Curtain than 
F.iirope and Japan. While we hope 
to hold manv forward bases, we must 
be able to strike efIecMvcIy from our 
home bases and from intermediate 

"Long-range bombers can operate 
more effectively in had weather and in 
darkness than can smaller planes with 
less equipment. They can navigate 
more dependabh’ and can spot targets 
more effeetivelv under conditions more 
favorable for attack. It has been proved 
again and again that these bombers 
can bomb just as accurately under com- 
bat conditions as can smaller planes 
operating at lower altitudes. 

► Variety of Routes— "Long-range 

bombers can operate over a variety of 
route.s of approach and withdrawal and 
at a wider variety of altitudes, thus 
greatly complicating the task of enemy 
defensive .systems. Tlicv can cany more 
electronic equipment to detect enemy 
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countermeasures and to jam and con- 
fuse enemy radar. 

"The big planes can carry heavier 
loads of any type weapon. They can 
carry all tvpcs of bombs including the 
newest types. Because of fewer limita- 
tions on size and shape, the bombs 
they carry are far more efficient than 
■.mailer bombs. The smaller bombs are 
sometimes called ‘tactical’ bombs, but 
they are actiiallv less suitable for use 
against many hicticiil targets. Larger 
bombs cover more territnrv. They are 
more efficient and effective in normal 
tactical situations that involve troops 
,ind equipment dispersed over wider 

"Long-range bombers cau be oper- 
.'ited as a gioBal force tied to no theater 
of operations and shifted from one 
continent to another as the need arises 
or a.s the situation demands. Thev 
can he concentrated quickly to meet a 
tlirc. 1 t or to exploit an opportunity. 
Thev can go into action at a distance 
far more rapidly than any other type 
force and thev can uithdraw just as 

"Iri the Korean war Lieut. Gen. 
Fmmett O’Donnell I'as operating a 
wing of B-29s from a base on the far 
side of the world just five days after 
departing from the United States. 

"Recently B-47 squadrons have 
moved from bases in the United States 
to Europe and Africa in less than a 
day. B-36s can make round trips of 
that length without landing, 

"During World k\’ar II, I3-29s oper- 
ating out of Guam took 1 5 hr. for 
their missions to Tokyo. .\s an indi- 
cation of ho\s’ rapidiv nirpower has 
advanced since k\'orld War It. the 
B-52 can make t«n roundtrip.s be- 
tween Guam and Tokso in much less 
time than it took the B-29s to make 

"Wars have been won nr lost and 
tactics and strategy have been exten- 
.sively modified because of a 20 to 30% 


increase in weapons capabilities. Here 
we have a 100% increase in long-range 
air capability in just ten years time 
accompanied by a thousand-fold in- 
crease in the power of weapons de- 
livered by air. 

“There is no longer any question 
that our total long-range airpower is 
a global force that must be centrally 
(i|3Cratcd and controlled. It can now 
be manuci’cred over the Northern 
?k’iiiisphcrc more rapidly than the 
armies of the past could maneuver over 
a single battlefield,” 

Mobility Formula 

During the last nine months, S.AC 
has combined the 600-mph. speed of 
the multi-jet B-47 bomber with the vir- 
tually unlimited range provided by 
aerial refueling- The process of convert- 
ing SAC's medium bomber from B-29 
and B-50 equipment to the B-47 is in 
full swing- Aerial refueling by KC-97 
tanker squadrons has become so rou- 
tine that thousands of operational hook- 
ups arc made between S-AC bombers 
and tankers every month. 

The third element in this formula 
for unprecedented military mobility is 
the lo^stic support furnished by C-124 
and C-97 transport squadrons-both 
from SAC’s own transport organization 
and from Military .Air Transport Sers'- 
icc. These giant transports with inter- 
continental range can furnish spare 
engines, aircraft parts, bombs, avionic 
equipment and ground maintenance 
crews at a 500-mph. pace that far out- 
-strips any other method of transport. 

► 4,800-Mi. Jump— TTiis new method of 
SAC mobility has developed to a point 
where entire combat wings of B-47 
bombers are making the 4,800-mi. 
jump from permanent bases in Louisi- 
ana and Florida to the great complex 
of Moroccan staging bases in an average 
of 10 hours. 

kk’ithin 24 hours after arrival at the 


North African bases, these B-47 squad- 
rons fly a 4,000-mi. simulated combat 
mission deep into the heart of Europe. 
The B-47 squadrons are accompanied 
by their supply train of tankers and 
transports, enabling them to carrv on a 
sustained combat effort from tfie ad- 
vance bases for 30 days or longer. 

T7ie SAC permanent bases in Flor- 
ida. Louisiana. Texas and Arizona tie 
well beyond the range of the Tupolev 
200, tlie longest-ranging bomber yet 
flown by the Russians. However, the 
North African bases are within B-47 
range of the Russian oil fields in the 
Caucasus, llic factories of the Ukraine 
and many other vital targets- 

► Fighter Role— The combination of 
aerial refueling with small atomic bombs 
lias also created a strategic role for 
fighter aircraft. SAC now has a num- 
ber of strategic fighter wings equipped 
with Republic F-84G jet fighters modi- 
fied to carry .small atomic bombs. This 
same type fighter also lias made non.stop 
cro.ssings of the North and South At- 
lantic utilizing .icrial refueling, and a 
complete F-84G fighter wing was moved 
from the Pacific Coa.st to Japan with 
sciricing bv living tankers. 

SAC is getting F-84F sweptwing 
fighters as replacements for the straight- 
wing G models, but its principle hope 
for future development of the strat^ic 
fighter role rests on the McDonnell 
F-101 Voodoo. Tlic F-101 is closer to 
an old-style medium bomber with a 
gross weight of about 30,000 lb. and 
an extraordinarily long range for a jet 
fighter. It also will hai’c atomic capa- 
bilities. 

► Interim Si'stem- Development of the 
FICON system for carrs'iiig a parasite 
F-84F under the B-36 has opened an- 
other strategic application for the 
atomic-bomb-carrying fighter. Once the 
basic technical hurdles have been sur- 
mounted in making the FICON opera- 
tion routine, SAC undoubtedly will dc- 
i clop it as an infcrini measure to bridge 
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the technical gap until successful air-to- 
ground missiles ate operational. 

The atom-bomb-carrs’ing fighter can 
ride underneath the B-36 during most 
of an intercontinental trip and then cut 
loose just outside the range of the Rus- 
sian target defense interceptors for a 
siipcnonic penetration of the target. 

If the fighter can locate the B-36 
mother ship, it can hook on in flight 
for the return trip. If not, the trade of 
an atomic bomb successfully delivered 
on target for a fighter aircraft and pilot 
is good military business. 

► Radar Picket Line— FICON also will 
probably be used for long-range recon- 
naissance penetrations of enemy terri- 
tory and as an early-warning devicc. 

This latter application would see the 
13-36 mother ship well equipped with 
airborne search radar and functioning 
as a picket plane along the perimeter 
of enemy territory. 

When unidentified aircraft arc loca- 
ted on the B-36 radar, the parasite 
fighter can be cut loose fat swift in- 
vestigation. If the target is identified 
as an enemy, the parasite can cut loose 
w ith a lethal blast of rockets or an air- 
to-air missile such as tlie Falcon to make 
the kill. 

► H-Boml) Carrier— Althougli the B-47 
rapidly is taking over as the standard 
SAC medium bomber, tlic venerable 
B-36 is still its onlv hoavv bomber- The 
B-36 fleet is likels to remain in active- 
service for a good manv more years witlr 
duty as a radar picket plane, airborne 
aircraft carrier for FICON fighters and 
possibly as an aerial tanker for jet bomb- 

For the immediate future, the B-36 
fleet probably will be the only carrier 
capable of handling the hvdrogcn 
bombs. First thermo-nuclear test de- 
vice exploded at Bikini was about the 
size of a GC.A trailer and usable wcap- 


cjiis arc not expected to be much smaller 
for some time. Hence it appears the 
B-36 is the onlv SAC bomber that will 
liavc sufficient Somb-bay cubage for hy- 
drogen weapons in the immediate 
future. 

It is c.xpccted that the B-52 Strata- 
fortress will be engineered to cany hy- 
drogen bombs, but it will not be in any 
appreciable SAC service before 1957. 

► Tareet Penetration— SAC’s basic ap- 
proach to its problem of target penetra- 
tion appears to involve the extremes of 
altitude-as high as possible to get above 
the effective areas of radar detection and 
as low as possible to approach under- 
neath the lowest angles of radar cover- 
age. 

Current SAC bombers, such as the 
I3--17 and B-36 as well as future develop- 
ments such as the B-52 and B-58 super- 
sonic Hu.stler. are aimed at high-altitude 
penetration. But also under develop- 
ment are several versions of an extreme- 
h- low-level strategic bomber aimed at 
making penetrations below the scope of 
radar detection. 

► Supersonic Bomber- For at least an- 
other five years. SAC will be dependent 
on subsonic bombers with a possibility 
that final target penetrations can be 
made by cither I''ICON figliters or air- 
to-ground guided missiles such as the 
Bell B-63 Rascal in the final phase of 


Active Plane Inventory 

fy fy 

1954 1955 

USAF , . . 21,000' 22,900* 

h'avy 13,130" 12,900" 

Tolal. 34,130 35,800 

* Includes 16;000 assigned to units. 
"Includes 9, -941 assigned to units. 


this period. After that, development 
is pointing toward the supersonic 
bomber, or which the Convair B-58 
Hustler is the principal project now in 
the mill. 

After the supersonic bomber, the 
strategic role probably will fall to the 
intercontinental ballistic missile. Tliere 
is some responsible opinion in militarv 
circles that too much development ef- 
fort is being devoted to long-range air- 
craft development and not enough to 
bringing tlie long-range ballistic missile 
into the realm of a practical weapon. 

USAF is sponsoring development of 
the Convair Atlas as a long-range ballis- 
tic missile and the North American 
Navaho as a cruising type of long-range 

Air Defense 

Building an effective air defense sys- 
tem is a relatively new task for USAF. 
Mxcept for the early phase of its par- 
ticipation in World Wat II. USAF was 
engaged primarily in offensive action- 
putting the burden of air defense on 
tlie enemy. 

Neither the Germans nor the Jap- 
anese ever developed a strategic air of- 
fensive power. Now there is ample evi- 
dence to show that the Russians are 
making a determined effort to build a 
long-range strategic bombing force capa- 
ble of delivering their atomic and hy- 
drogen weapons over intercontinental 

USAF now is faced with the problem 
of constructing an air defense system 
that will blunt and parry any possible 
tlirusts of the Russian strategic air force 
against North American targets. 

► Technical Burden— The present trend 
in aircraft favors the offense and places 
an extraordinary technical burden on 
the defense. Since World War II, the 
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cubage of air space available to the of- 
fense has doubled with the rise in 
bomber altitudes from 25,000 to 50,000 
ft. 

Bomber speed has increased from not 
much more than 200 mph, to 650-700 
mph. and forced defensive fighters into 
the maneuverability restrictions of the 
transonic speed range. 

► Increased Defense— Not much more 
than a year ago Gen. Hoyt Vanden- 
berg, then USAF Chief or Staff, esti- 
mated the continental air defense sys- 
stem would not be able to destroy more 
than 30% of an attacking bomber force 
before they reached their targets— even 
after the defensive system had been 
bolstered to its maximum capability and 
effectiveness. 

Much more USAF effort now is going 
into air defense problems than when 
the general spoke, but there still is no 
cause for optimism in this endeavor. 
SAC bombers successfully practice 
bombing key American cities almost 
every night in the week, despite the 
best efforts of the air defense system to 
locate and intercept them. Even the 
venerable B-36 is an elusive target for 
the interceptors now available to USAF 
and Navy fighter squadrons. 

Principal problems in building an 
effective continental air defense system 

• Warning. Early-warning radar net- 
work still is sketchy and can be easily 
penetrated. Ground radar stations in 
the Arctic are extremely vulnerable to 
enemy air attrack. Radar picket air- 
craft are not yet ready for routine op- 
erations along the Arctic and ocean ap- 
proaches to North America. 

U.S. and Canada still have not 
ironed out national differences over 
the type and location of early-warning 
radar facilities. Major USAF effort is 
being devoted to solving technical prob- 
lems of providing a semi-automatic type 
of ground environment for an air de- 
fense system that will gather, correlate 
and transmit data on an attacking force 
directly to airborne interceptors with 
only monitors on the ground to check 
the systems operations. 

• InlerccpHon, Most USAF intercept- 
ors now in service do not have either 
the range or speed to intercept attack- 
ing bombers at sufficient distance from 
the target to make effective attacks be- 
fore bombs arc dropped. Range also is 
a basic weakness of the anti-aircraft mis- 
siles nearing operational use. Tliis 
range limitation of the Army’s Nike 
anti-aircraft missile has raised the ques- 
tion of whether the installation of Nike 
battalions supposedly to defend U.S. 
cities against bomber attacks is little 
more than extremely expensive Anny 
propaganda. 

The F-86D and F-94C have ex- 
tremely limited range and operational 
time at the altitudes where they must 


attack enemy bombers. The F-89D 
has longer range, but there is a grow- 
ing feeling in some USAF circles that 
what really is needed is an aircraft type 
that could function in the air much 
as a Navy destroyer does at sea. This 
type aircraft would be equipped with 
long-range airborne radar to locate en- 
emy bombers, sufficient range to meet 
them a long way from their target and 
cnougli armament to conduct a run- 
ning battle with them in the manner 
tliat submarine wolf-packs harassed con- 
voys at sea. 

► Weak Fighters— USAF still is build- 
ing Urge numben of day fighters in 
proportion to its production of all- 
weatlier interceptors. This trend con- 
tinues despite development of all- 
weather interceptors with performance 
equal to or better than their day fighter 
contemporaries- Navy virtually has 
abandoned its day fighter category for 
future fighters and is equipping all its 
new, highspeed fighters with all-weather 
capabilities. 

.Another weakness in U. S. defensive 
lias been their traditional design for 
offensive rather than defensive capabil- 
ities. In contrast, the design of the 
Russian MiG-15 emphasized its de- 
fensii'c role as a high-altitude inter- 
ceptor featuring fast rate of climb, 
heavy armament and high-altitude per- 


tumiance at tlie expense of its charac- 
teristics as an offensive fighter bomber. 

► Defense vs. Politics— Air defense of 
the North American continent alsohas 
become entwined with domestic poli- 
tics and considerable pressure is being 
exterted on USAF, particularly from 
the mote vulnerable popuUtioii centers 
of the Northeast and Northwest, to de- 
vote a larcet share of its effort to de- 
fensive efforts, 

USAF policy has not veered from pri- 
mary emphasis on its long-range retalia- 
tory bombers as the best insurance 
against enemy air attacks, but it sliows 
signs of bending slightly in the face of 
the political pressure for an umbrella of 
air defense. 

Military men ate aware, as tlie poli- 
ticians are not, that an air defense sys- 
tem never can be built that will pro- 
vide an invulnerable protective 
umbrella over American cities. Any de- 
termined enemy air attack with atomic 
weapons will cause tremendous de.struc- 
tion despite the best defensive efforts. 
.•\ll an air defense system can hope 
to do is to boost the cost of air attacks 
so high that an enemy will hesitate 
to pay it or, if he docs, extract such 
a heavy attrition on his attacking forces, 
tliat he will lack the resources to sus- 
tain the attacks. 

► Tactical Fiiture-The future of tacti- 
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i.il ;iviation is kcved to three technical 
developments: 

• Small atomic bombs, 

• Increasing all-weather capability, 

• Vertical-^eoff aircraft. 

Development of siniill atomic bombs 

has given the fighter-bomber and light 
bomber a striking power undreamed of 
only a few years ago. They become an 
extremely potent weapon against 
ground forces that .are forced to mass 
for offensive action. The Korean war 
proved that tactical airpower desper- 
ately needs a vastly improved capa- 
bility for darkness and bad weather to 
clamp a firm stranglehold on enemy 
ground forces. 

Vertical-takeoff fighters now under 
development will free tactical airpower 
from the immobility of the 10,000-ft, 
hard surfaced runways required by most 
fiilh- loaded jet fighter-bombers. 

Airlift Problems 

Military airlift is a critical problem for 
hotli US,^F and the ,^rmv. Combat 
operafions of US,\F require the speed 
of an aerial logistics system to take full 
advantage of the unique characteristics 
of air war. The 650-mph, speed of SAC 
jet bombers cannot wait on the 90-day 
snail’s pace of the conventional supply 
pipeline of surface transport. 

The Army requires adequate .airlift to 
fulfill its role as a fire department to 
extinguish minor aggressions wherever 
they occur. It cannot respond to inter- 
national fire alarms on a global scale if 
it is keyed to surface transport. Nor can 
it meet these far-flung requirements 
with fewer men unless it gets the mo- 
bility afforded bv air transport. 

Militarv air transport resources now 
are scattered among; 

• Mflifsrv Air Transport Service. 

• Troop Carrier Cominanel. 


• Strategic Air Command. 

Most military planners agree the air- 
lift requirements cannot be met by con- 
tinuing the present dispersal of air 
transport equipment- How to reo^an- 
ize these resources to meet the twin 
needs of Army’s mobility and USAF 
aerial logistics system is one of the 
really knotty problems being debated 
in the Pentagon. The air staff of USAF 
lias been wrangling with this problem 
for more than a year and there are indi- 
cations that if a solution is not proposed 
soon by USAF. the Army will take 
steps to develop its own long-range air- 
lift, 

► Transport Family— USAF and the 
Army ate agreed on a technical develop- 
ment program calling for production of 
a family of transports tanging from the 
Chase-Fairchild C-123 -Avitruc as the 
smallest members through the Lockheed 
C-130 in the mcdiiun class and the 
Douglas C-124 and C-133 types as the 
heavy transports. 

This family is aimed at meeting the 
requirements for military airlift from 
the shorth.iul assault transport assign- 
ment to long-range intercontinental 
operations. 

•All of these transports will has’e cargo 
compartments designed to standard 
military equipment dimensions and 
standard loading heights. 

USAF already has conducted success- 
ful experiments in aerial logistics for 
movement of jet engines under the 
pressure of the Korean war. but it is 
moving extremely slow in making wider 
.applications of this experience. 

► Conrbat Cargo— One possibilits' for 
the reorganization of military airlift is 
the creation of a combat cargo com- 
mand along the lines succcssfullv pio- 
neered during the Korean war bv Lt. 
Gen. William Tunnet and Brig. Ccn. 
John P. Ilenebn’. 


Basic concept of tliis tv pc airlift is 
concentration of all air transpott re- 
sources under a single command and 
trained to perform any type of airlift 
mission, including deliverv of assault 
troops to combat zones, air drop of 
supplies to combat units, air evacuation 
of sick and wounded and long-range 
airlift of supplies and reinforcements. 
The airlift available from this type or- 
ganization is assigned on a priority basis 
to the most critical need at the time 
as determined by the military high 

If the Tunner-type combat cargo 
command were used as the new airlift 
pattern, it is likely that MATS would 
be stripped of its cargo planes and 
would function primarily as a military 
courier service and operator of air bases 
and facilities that did not fit into re- 
quirements of other command but were 
necessary in the national interest. 

There is .mother possibility that, in 
the organization of an aerial logistics 
svstem, the commercial airlines will be 
given primarv responsibility for oper- 
ating the military cargo services re- 
quired within the North American con- 
tinent. leaving the purely military airlift 
available for long-range foreign opera- 


Weapons Systems 

Tlie future of USAF and the coun- 
try depend on the continued mainte- 
nance of technical superiority in the 
air. With tremendous inaeasc in the 
destructive power of airborne weapons, 
the empha.sis lias shifted from sheer 
quantity to superior quality. 

During the past IS months. US.AF 
has shown an increasing sensitivitv to 
the critical need of improving its qual- 
itative position. It is placing more em- 
phasis on the development of complete 
weapons systems instead of individual 
items of hardware jiggered into an air- 
frame envelope and is taking a more 
active role in extending the scientific 
frontiers of field pertinent to the grow- 
ing technical requirements of the 
atomic-airpower capability. 

Spearhead of this development is a 
new realignment of the authority and 
responsibilities of the Air Research and 
Development Command and the Air 
Materiel Command, aimed at a more 
realistic role for the quality factor in 
USAF aircraft and equipment develop- 
ment. The development of the single 
prime contractor poliev wa.s another at- 
tempt to supplement the limited man- 
agement and technical skills available 
within USAF with this type of talent 
available in industrial firms. 

USAF also is in the midst of a pro- 
gram aimed at constructing the tvpe 
of development and testing facilities re- 
ouired by its industrial contractors for 
their new prnduds. 


MATS OPERATIONS 


Me1-D«c. 31, 1946 

1949 

1950 

1951 

195S 

1953* 

'Dccembcf 1953 fisures are eatiiueicd. 

MATS TONNAGE 

Ceiao i Total 

Paisenjera Patients Mall Tons Tons 


June 1, 1948-Dee. 31, 1951 . . . 90O,97S 157,028 199,000 326,000 

1952 495,491* 62,352 86,643* 147,720 

1953** 471,012 59,304 82,115 136,029 


-After Avigust 1952, Zl passengers, caijo and mail, total Ions ARE NOT Included. 
Zl patients are included. 

-'December 1953 fiaures are estimated. 


280,386,061 
438,893,1 76 
532,903,605 
666,891,763 


1,064,362,673 131,531,287 318,677,141 


24,253,934 

39,149,352 

170,416,149 


78,174,067 

128,529,796 

173,559,413 
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[fTn 

o the Emplojy-ee Relations Direetoe 


of every i\merican eompany 


LET'S FACE IT . . . the threat of war and 
the atom bomb has become a real part 
of our life — and will be with us for 
years. Fires, tornadoes and other dis- 
asters, too, may strike without warning. 

The very lives of your employees 
are at stake. Yours is a grave responsi- 
bility. Consider what may happen. 

When the emergency comes, every- 
body's going to need help at the same 
time. It may be Itours before outside 
aid reaches you. The best chance of 
survival for your workers — and the 
fastest way to get back into production 
— is to know what to do and be ready 
to do it. To be unprepared is to gamble 
with human lives. Disaster may hap- 
pen TOMORROW. Insist that these 
simple precautions are taken TODAY : 
i~l Coll your local Civil Defense Direc- 
tor. He'U help you set up a plan for 
your 0 ,‘fices and plant — a plan that's 
safer, because it’s entirely integrated 



with community Civil Defense action. 
Q Check contents and locations of 
first-aid kits. Be sure they're ade- 
quate and up to date. Here again, your 
CD Director can help — with advice on 
supplies needed for injuries due to 
blast, radiation, etc. 

G Encourage personnel to attend Red 
Cross First Aid Training Courses. 
r~| Encourage your staff and your com- 
munity to have their homes prepared. 
Run ads in your plant paper, in local 
newspapers, over TV and radio, on 
bulletin boards. Your CD Director can 
show you ads that you can sponsor 
locally. Set the standtird of prepared- 
ness in your plant city. There’s no 
better way of building prestige and 
good employee relations — and no 
greater way of helping America. 

Art notr . . . check off thee four simple 
poi„ts...bef ore ifs too late. 
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GRUMMAN COUGAR touching do 

■ NAVY 


tccfanjcol adv 


)UTt on canicr deck symbolizes postuur 


Naval Aviation Makes Rapid Progress 


]\eiv developments in anti-submarine tcarfare, VTO interceptors and helicopters spur 
jet-propelled resurgence of carrier-based oirpower. 


Naval aviation, after lagging behind in the development and production 
of new aircraft, during 1955 made rapid gains and today 70% of the planes 
n the Navy's 16 carrier air groups are jet-powered. 


Developments during the year 

• Vertical takeoff interceptors. Three 
years ago the Navy held a design com- 
petition for VTO interceptors and con- 
tracts were awarded to Convair and 
Lockheed. The Convair model. Xl'Y-l, 
is a delta-wing aircraft; Lockheed’s 
XFV-1 is a stcaight-wing model. The 
XFV-I has already flown horizontally 
and Navy plans vertical test flights soon. 
Both are powered by the Allison T40 
turboprop rated at 5,500 eshp. with 
contra-rotating propellers. Tlie planes 
do not requite any other pwsver for 
takeoff. If the plane lives up to ex- 
pectations, Navy feels VTOs could be 
the greatest advancement in flghtcr air- 
craft since the jet engine. A major role 
for VTOs in convoy duty, close-support 
work and air defense is forecast. 

• Douglas F4D Skyray, which will be 
coming into operational service with 


by the end of this vear, set 
a world speed record of 752.9 mph. 
over the 1.865-mi. course at Thermal, 
Calif. The Skyray is Navy's blue chip 
fighter, and production models will be 
equipped with Pratt & Whitney Air- 
craft's J57 engine. Westinghouse en- 
gines were used in the prototype. 

• Powerplant difficulties eased. Much 
of Navy's troubles in new planes came 
from technical problems with jet en- 
gines. The Westinghouse f40 engine 


NAVAL AIRCRAFT ON HAND 


will be replaced by the Allison J71. and 
while there is no engine planned to 
replace the Westinghouse 146, Naw is 
banking heavily on the P&WA J57 to 
drive its planes. P&WA's J75 and 
Curtiss-Wright’s J67, still under design, 
are other engines Navy is watching 
closely. As far as powerplants are coo- 
cemed. Navy feels it is “out of the 
woods.” 

• Resurgence of water-based aircraft. 
After a seven-year Navy hydrodynamic 
development program, the F2Y-1 Sea 
Dart made its first flight last April off 
San Diego Bay. Other major develr^- 
ment in water-based aircraft is the four- 
engine R5Y Tradewind. Its highspeed 
blended-hull design has helped put it 
in a speed class with land-based air- 
craft. Both are Convair aircraft. 

• First F5H-1N Demon production 
model delivered to Navy. The ne«’ 
dual-purpose, all-weather fighter and 
fighter-bomber is being built in quantity 
by McDonnell, and has undergone ex- 
tensive carrier tests. The first 60 De- 
mons will be powered bv the Westing- 
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DIVERSinED development! in Naval air 
include tail-less Chance Vought F7U-3 to 
be phased out in fasoi of A2U. 

house J40 with afterburner, but the 
remainder will have Allison J71 engines. 
Operational units will receive the F3II 
within a year. McDonnell is also build- 
ing a Demon model capable of launch- 
ing missiles. 

• Grumman S2F is now in production. 
It is a “single-package” aircraft com- 
bining the hunt and attack functions 
of the AF-2S and tlic AF-2W for anti- 
submarine warfare. 

• Douglas A3D, a twin-jet attack 
bomber, made its first production flight 
last fall. The plane’s power comes from 
two J57-P1 engines, and provides the 
Navy with a highspeed long-range 
carrier-based aircraft. Squadrons will 
be equipped with the new bomber in 
less than a year. Although the Navy 
is quick to point out that nearly all 
naval aircraft have atomic bomb de- 
livery capability, the A3D will have a 
major role in this vital assignment. It 
is now going through board of in- 
spection and survey tests. 

• Operational deliveries of the Chance 
Vought F7U-3 are being made. Al- 
though engine production difficulties 
snarled the Cutlass program. Navy is 
confident that the tail-less fighter will 

E irove a versatile aircraft. A missile 
aunching model is also being produced. 
Production of the F7U will be phased 
out sometime this year, and the A2U 
will be put on the line. 

• Helicopter emerged from a purely 



LOCKHEED P2V anti-submarine plane combines piston power with tuibojels. 



AVIATION WEEK, March 15, 1954 



GRUMMAN F9F-6 nifh itni>amtcd wing pnels banks above Douglas F3D Skvkoight 


“paper consideration" to the rank of a 
prime anti-submarine warfare factor, 
with cunent tests checking its mine- 
sweeping capabilities. 

► Configuration Problem— Navy's "or- 
phan in the storm,” as one officer caHed 
it, is the F2Y Sea Dart. Snags in its 
development during the past year led 
some high Navy brass to be pessimistic 
about its outcome. However, progress, 
though slow, is encouraging for such 
a radical new design. 

Designed in 1951 the fast, water- 
based fighter has not met what some 
are new calling an unwise timetable 
set for it. Configuration of the hydro- 
ski landing gear is the big problem and 
changes are expected this year after 
rough water tests are completed. 

Powerplant is also a problem. Pow- 
ered by two Wcstingliouse J46 turbo- 
jets, the Sea Dart aoes not yet have 
sufficient thrust- Engineers on the 
project expect to see the aircraft go 
into production with a single engine, 
probably either the Pratt & Whitney 
(57 or Allison J71 turbojet. All are 
agreed that many problems remain to 
be solved before the F2Y is produc- 
tion bound. 

Marines are interested in the delta, 
supersonic fighter as tactical air cover 
for amphibious or airborne assault. Big 
advantage of the ship to the Navy 
would be its flexibility and its mini- 
mum requirements for satisfactory base. 

Glenn L. Martin too is working on 
another design of this type for Navy. 

Strategy 

Navy's role in today’s global strategy 
is explained by Adra. Robert B. Carney. 
Chief of Naval Operations: 

“Stated in its simplest terms, the 
Navy’s traditional job has been, and 
still is, to gain and m.iintain control 
of tlie seas. More spccificallv, the 
U. S. Navy in conjunction with Allied 
naval forces must exercise positive con- 
trol over those sea areas needed for out 


own uses and those other sea areas of 
critical importance to the enemy. The 
Navy will also have collateral tasks in 
support of the armies and air forces, 
and these additional responsibilities 
may be expected to increase with the 
Navy's ever-increasing range of tactical 
influence.” 

New Carriers 

The attack carrier force, composed of 
16 air groups operating from 14 carriers 
is the backbone of Navy’s striking 
power. Three classes of attack carriers 
are in operation today: The Midway, 
the Oriskany and the Essex classes- The 
Essex will be replaced within a year by 
the Hancock class, which is similar to 
the Essex but has the steam catapult 
and higher-capacity ancsting gear. 
There arc today three Midway carriers, 
nine Oriskany and five Essex-class ships 
operational. 

► Four Foncstal Class— The first of the 
Forresfal-class carriers is due to be com- 
pleted in luly 1955. Second Forrestal- 
class carrier, the Saratoga, is scheduled 
for completion in February 1956. Con- 
tact was let last month for construc- 


tion of a third of this class, and Navy's 
fiscal 1955 appropriation request con- 
tains money for a fourth. Navy had 
planned to put atomic engines in tlic 
fourth carrier, but the idea has been 
abandoned and conventional engines 
will be used. 

Tlic four carriers will have canted 
decks which permit a two-mnwav svs- 

Navy says that in flight operations 
during the past months aboard the 
canted-deck carrier Antietam more than 
5.000 landings were made during dav- 
light, darkness and low visibility with- 
out a single Harrier accident. The steam 
catapult, superior arresting gear and 
canted decks h.ive had a strong effect 
on Naval aviation, permitting operation 
of supersonic fighters and attack planes 

Navy air groups range in size from 
about 70 to 110 planes, depending on 
Ihc canier then are working from and 

► Peak in 1955— For aircraft procure- 
ment- Navv has adjusted its sights for 
the long pull. The peak of aircraft 
dclis'erie.s, once set at 500 per month 
hv mid-1954, has been scaled down to 
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a peak delivery rate of 250 aircraft 
monthly to be reached early in 1955. 
The delivery rate then will decline 
slowly. 

In pilot training. Navy is meeting its 
goal of 3,200 pilots for fiscal 1954. 
and 3,100 are scheduled to be trained 
during fiscal 1955- The loss of 100 is 
due to a drop in the number of foreign 
pilots being trained under MDAP. 

The Marine Corps is allotted about 
1.000 pilots from the training program 
and Navy gets about 1.900. Remainder 
ate Coast Guard and MD.\P jsilots. 
Marine pilots man three wings assigned 
to the three Marine divisions. 

ASW Progress 

Big accomplishment during the p.ist 
sear in the accented anti-submarine 
warfare pltase of naval air operations 
was the gradual developnicnt of tlic 
team concept between air. ship and 
submarine divisions. Members of the 
three groups are interdependent on eacli 
other in clearing the sea lanes, arc non- 
working more closely together than ever 
before- ASW has come of age. 

Test of Naw's work in this field 
comes this spring in a gigantic Atlantic 
maneuver which officials say will prove 
1-URBOPKOP TRADEWIND is Con«ii f 


tliat ASN\’ is now finally getting its 
feet on the ground- 

Start of deliveries at the end of 1955 
of two different model helicopter' 
specially designed for ASW work helped 
bring this about. These are the Bell 
HSL and Sikorsky S-58 copters. To 
date Navy hasn’t found any other 
copters which meet its needs for ASW. 

► Assigned to Units— The Bell copter 
is now in production and undergoing 
further tests at Patuxent Naval Air 
Station. Md. The first production 
models are being assigned to ASN3' 
units. After some delav the Sikorski 
ciiptcr will soon join the fleet. 

Botli arc equipped u'ith avionic de- 
tection gear. Tests on the first fess- 
delivered to Navy prove the helicopter 
lias a permanent role in this phase of 
nasal nir operations. Earlier copters 
were used exiietimcntallv, but their lack 
of poi'-er was their u cakness. 

Heavs strain exerted on engines in 
the dipping and hovering requirements 
of ASW copters requires more rugged 
powcrplants than were available in 
earlier models. 

► Seteening Operation— Helicopters arc 
to be used primarily in groups as con- 
SOS screens flsing ahead of Navy 
convovs and as regular search and attack 

3Y, 80-toii, 530-miili. Using bo-Jt noss- under 


units. Navs looks forward to equipping 
later models with sveapons which can 
destroy as well as detect enemy subs. 

Experiments arc being canied out at 
Pimaina City. Fla., to test the heli- 
copter's eapabilitv as a mineswee|«r. 
Experiments are being tun on dragging 
hook cables through the water to snag 

Complying with Navs’s traditional 
habit of hanging evers'thing possible 
on new aircraft to further experiments. 
smiobuovs arc also being placed in the 
new earner-berthed copters. This year 
svil! sec the introduction of a British 
model sonobuoy. the T1946A, which 
will be used until Navy comes up with 
bigger, improved model. Present U. S.- 
inadc sonobuoys arc non-dircctional and 
thus impractical in the present state of 
•inti-sub warfare. 

► Sonobiiov's Role— .-\ccent has been 
jilaccd on the use of sonobuns-s in tin. 
past few vears. Schnorkel submarine' 
offer mimitc rad.ir signals for .standard 
airborne research radar. With sono- 
buoys, dropped into the water from the 
air, detection is simplified. 

During the p.ist scar, the earner- 
based Gniimu.in S2F passed all its tests 
with flying colors and is now being 
introduced into the fleet as quickly as 
evaluation for logistic su|>|X.rt of fleet units. 



Giumman can produce the twin- 
engined aircraft. The S2F made its 
first appearance in 1952. Last year’s 
tests, including extensive fiight trials 
aboard the USS Coral Sea in the sum- 
mer, caused Navy to bank heavily on 
the ship. It is powered by two Wright 
R1820 Cyclone engines. 

► Neptunes— Last year also saw the in- 
troduction of jet pods to the Lockheed 
P2V Neptune senes of patrol bombers. 
TTris land-based aircraft has been fitted 
with two Westinghousc J34 turbojets, 
one under each wing, to supplement its 
two Wright Turbo Compound piston 
engines. This is probably Navy's final 
aircraft use of Westinghousc turbojets. 

In the jet-modified version— the 
P2V-7— jets supplement piston power 
to speed the bomber to its target and 


home again. Over the enemy target, 
its compound engines— minus the tur- 
bojet thrust— hold the bomber to a 
slower speed. Navy sees the P2V-7 
series useful for some time to come. 

Another plane high in Navy’s regard 
for ASW is tire Martin P5M Marlin 
powered by two Wright R3350 Com- 
pound engines. A seaplane, the P3M 
went into squadron service in 1952 and 
last year was performing heavy duty. 
Navy's respect for the P5M points up 
the cunent resurgence of Navy think- 
ing toward the seaplane. A new Martin 
seaplane, the P6M, is jet-powered and 
designed as a minelayer. 

► Duty for Blimps— Blimps, the lighter- 
than-air craft which Navy has long 
used against subs, began last vear to 
take over a vital role in the ASW pro- 
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Nam 


. 8ird Dog 

Vougkl. F7U-3 Cvllass 

F7U-3M Cvllass 

f7U-3P Cullass 

AeU.. . . Cvrtass 

F2V Sea Dart 

Ray Tfadewind 

F4D-1 Skyray 

F4D-2 Skyray 

AD-5 Skyralder 

AD-5N Skyraider 

AD-5S,W.... Skyraider 

AD Skyraider 

A2D-1 Skyshark 

A4D.1 

A3D-1 Skywarrioi 

in F9F-6 Cousar 

F9F-6P Cougar 

F9F-7 Cougar 

FOF-8 

F9F-0P 

S2F-1 


Plan' 


Natnt 


Marlin 

P5M-2 Madin 

McDonnell F3H-1N Demon 

F3H-9N Demon 

F3H-2M Demon 

F3H-2P Demon 

North American. FJ-9 Fury 

FJ.3 Fury 

FJ-4 Fury 

AJ.2 Savage 

T-2SB 

HELICOPTERS 


. H5L. . 


korsky HUS-1.... 

H04S-3... 
HR2S-3.. . . 


R7V-2.. . 
SX/2V-3.. 
P2V-5 - - 
P2V-7- . 
TV-2 . . - 


Goodyear ZP2N-1W. . 

ZP4K 

ZP5K. 


S am. Principal model now is the 
oodyear ZP3K, which is heavily 
loaded with sonar and other detecting 
devices as well as torpedoes- 

Earlier thinking on the blimp re- 
stricted its use to coastal areas. But 
with the increase in the size of the new 
models, they are acquiring greater 
range. The ZP3Ks are being given 
added responsibility for convoy protec- 
tion, alQiough few have been built thus 
far- An even bigger, longer-range blimp 
is the Nan, which is now being tested 
at West, Fla., indicating that Navy 
considers the blimp of ever-increasing 
importance, 

► Use 11 Cartiers— ASW carrier oper- 
ations arc carried on cunently from 
the decks of five Essex-class carriers 
and six of the smaller "jeep”-type car- 
riers, so named because of their size. 
The five Essexclass have not been con- 
verted to the angled-deck principle. 

The canted-deck concept is not neces- 
sary for ASW operations. Present think- 
ing is that the Essex-class carrier is as 
large as will be necessary. 

► Seaplane Tests— In the increased 
emphasis on sea-based aircraft, Navy 
rolled out its Convair R3Y Tradewind 
cargo-passenger seaplane late in the year 
and the big ship made its initial flight 
tests last month. 

Powered by four Allison T40 turbo- 
props, the 80-ton long-range transport 
has a speed of more than 350 mph. 
Obseivers believe it will have important 
commercial applications. 

Navy experts expect great things 
from the R3Y as logistic support for 
the fleet. Evaluation flights will be 
continued throughout the next several 
months in San Diego Bay, after which 
the ship will be flown to Patuxent, Md., 
for further tests. 

Present success of the sea-based air- 
craft will bring development this year 
in special equipment and housing for 
servicing all water-based aircraft, assur- 
ing that tyoe of aircraft a place in 
Navy’s sun for years to come. 
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AMERICAN LATEX’ NEW STAFOAM 
“Plastic Surgery” for the most sensitive nose in the world (see next page) 
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Stafoam Plastic Allows Radar Energy 
Transmission Up to 99% in F-94C Radome 



Inexpensive Stafoam Provides Suificient Strength and Rigidity 
to Radome Yet Offers Negligible Resistance to Radar Beam — 
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PASTUSHIN AVIATION CORP. • Los Angeles, California 

RESEARCH • DESIGN • DEVELOPMENT • PRODUCTION 


The force ejection pylon designed, 
developed, and produced by Pastushin assures 
safe, positive ejection of jettisonable 
fuel tanks and other external stores at 
any speed or possible flight attitude. 


Unusual opporluniiies for engineers! Submil resume. 
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Army Puts New Stress on Air Mobility 


By G. J. McAllister 



A new concept welding airpowei 
strategically and tactically to ground 
forces and their equipment is rapidly 
gaining favor in the Army's staff 
councils. 

The concept embraces two distinct 
missions: 

• The strategic airlift. This provides for 
air transport of troops and equipment 
oset long distances, gi'ing the Army a 
strategic mobility that goes beyond the 
tactical air drop. Tlie airlift task would 
be carried nut by the Air Force. 

• The tactical airlift. Tliis mission, 
confined to tlic ground fighting zone, is 
liiindlcd by Army aircraft under the di- 
rection of the .Army field commander 
and calls for short-range helicopter lift 
of men and sup|3Ucs, In addition, obser- 
vation. reconnaissance, casualtv evacua- 
tion and such operations as wire-laying 
arc part of the Cask. 

TIic strategic airlift concc|5t was 
pushed effectively by Karl D. Johnson, 
an imaginative .and forceful airpowet 
advocate, when he was named to the 
■\rmv secretariat in 1950. Johnson is 
now president of the Ait Transport 

► “Three for One”— “Tlic kev to oiir 
plans must be mobility-fast, depend- 
able. ever-present capacity for mobilitv 
—land, sea and air mobilitv— mobilitv 
vvliich is capable (rf confusing and out- 
stripping enemy intelligence,’’ Jolmson 
believes. 

‘A\'c need- and dre.idfnily need- the 
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Mass Producers of Electronic 
Intelligence for America’s Aircraft, 



A team coached and directed by man- 
agement who know their jobs, stay on 
the [ob and get results. 


Cook Electric Company 




CON\'ERTIPLANES Uke McDonnell XV-1 are Army’s hope for fionftine liaison work. 


capacity to deliver relatively powerful 
forces of men and materiel rapidly to 
any part of the world. The concept of 
cnvciopment-thc tactical end run-in 
battle must be freed from the limitations 
of mud, mountaiits, morasses, yes, and 
even roads,” Johnson says. “It must be 
a surprise action which is a vertical or 
horizontal movement over all types of 
terrain by means of which our ground 
forces can be augmented, withdrawn, or 
cedisposed rapidly. 

"In short, we must be able to hit 
our enemy three times for each blow 
we receive. This, you will readily see, in 
effect increases our relatively limited 
manpower resources at least tfireefold.” 

Johnson puts his finger squarely on 
the basic strategy; “People are always 
saying that we should take the initiative 
—that we should force any potential 
enemy to meet us on our terms, rather 
than for us to meet them on theirs. I 
agree with them, but, believe me, it is 
extremely difficult to achieve this in- 
itiative, particularly when we have dedi- 
cated ourselves to the maintenance of 
the peace and have knowingly denied 
ourselves the right to initiate war. 

"This means we have denied our- 
selves the right of saying when, where, 
and, to some extent, how a war will be 


fouglit. 1 say to ‘some extent how,’ be- 
t-ause I believe that if wc mechanize 
our forces and provide them with the 
mobility which airpower alone can 
achieve, to that extent we control the 

► Army Views— Army aviation backets 
see it this way: 

• 'I'he tactical air drop mission has de- 
fects which would be overcome by link- 
ing tlie strategic airlift— the long move— 
and the use of the Army’s organic avia- 
tion-the short move. 

■ The helicopter tactical airlift can be 
carried out promptly in any weatlier 
with greater safety. An airborne unit in 
an overseas theater is always a target of 
enemy intelligence. Its commanders re- 
quire a minimum of 45 days in which 
to plan and execute a drop, and airborne 
troops require special training and 
equipment. Army points out that their 
organic helicopters will lift quickly any 
required troops, whether paratroopers 
or not, to any spot point in the combat 

Positive indication that the Army is 
tailoring its forces to the strategic air- 
lift concept is evident in its research 
and development program. A major 
part of tlie research effort is directed 
toward lighter, less bulky models of 
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present materiel tliat Army employs. 

The Corps of Engineers has dcsel- 
oped a '‘family'’ of air transportable 
equipment. Bulidozets, graders, carry- 
alls and air compressors have been re- 
designed to the present eapabilities of 
airlift. Experiments in the air drop of 
such equipment have been only par- 
tially successful. In the metals held, 
titanium with its strength, lightness and 
te.sistanee to corrosion is under intensive 
study. Half the weight of steel and 
possessing the same strength, titanium 
models of such basic inTantry equip- 
ment as mortar baseplates have been 
produced. Prospects for titanium fabri- 
cation of s cliicles are excellent. 

► Concern Over Cut— Hie Army is dis- 
tiirljcd o\'cr the recent "new look" de- 
cision that cut tlie troop carrier wings 
to II from the 17 contained in the 
former USAh’ 145-sving force. Army 
has been pressing for an increase in 
the original 17-wing goal for troop car- 
riers. \\''ith a cut in both nianpowcr 
and airlift wings, tlie Army is deeply 
conecracd o\’cr its ability to meet its 
global tasks since the present strategy is 
to make up the lack of numerical ads’an- 
tage through superior mobility. 

Air l'‘orce today is procuring the 
C-119 and the C-12^B from Fairchild, 
the C-118 and C-124 from Douglas, 
and the C-! ?0 from Lockheed. Progress 
of the lOO.OOO-lb.-payload prototype 
(XC-132 turboprop) Douglas is build- 
ing is being followed closely. 

USAI'' at the secretariat Ics'el is also 
studying the effect of airlift on logistics. 

► Cuts Time, Cost— Assistant Secretary 
of the Air Force Roger Lewis sass: 

"The .^ir Force is doing a great deal 
of work in tlie logistics field. An essen- 
tial ingredient ot airpower is, of course, 
mobility, and since United States air- 
power has bc-coine global in scope, we 
find that there is much to be done and 
we arc attacking the problem with great 
energy. For example, under the usual 
military supply formula, the engine 
pipeline from mamifachircr to depot 
across the seas and from depot to user 
is about 200 days. Tlie airrcnt cost for 
jet engines makes 200 days’ supply rep- 
resent quite an im cstnicnt and provides 
the opportunitv for real reduction in 
the cost of military operations. 

"Impros’ed procedures, better equip- 
ment. and airlift instead of transport by 
surface promise not onlv enormous 
economics in materiel but greater mn- 
bilitv as well. 

"For ci'cry four tons shipped to the 
field onh’ about one ton constitutes ac- 
tual supplies. Hie balance is in packag- 
ing and crating. Better crating nr. better 
yet, no crating at all where air moi’c- 
ment can be counted upon, offer means 
of great savings to the taxoiiy cr for more 
airpower at a lower cost.” 


In sheet metal clamps and applying tools, Mono- 
gram stands for the very finest . . . and “Mighty Mo” 
stands for Monogram. To be sure of the high 
quality that “Mighty Mo” represents, specify 
Monogram when ordering safety clamps. 


"MIGHTY MO” 




► Evacuated 16,000 Wounded— W'ilh 
nciv niet.ils and new concepts for ulti- i 
mate utilization of aircraft. Anns today 
ij busy studying the grc'at lessons of 
Korean operations. Army pilots flciv 

500.000 lir. in Korea in undertaking 

140.000 combat missions of reconnais- 
sance and artillery spotting- Army air- 
craft lifted 16,000 casualties from the 
Ixittlcficld. 

narrative diary' of the operations of 
the 6th Helicopter Co, in Korea using 
H-19s relates the capabilities of Army 

". . . It bceamc the duty of the unit 
to suppiv three regiments on tlie line 
witli food, fuel and aimnunition for a i 
period of three days. Fourteen heli- | 
copters broke ground . . fil ing througli 
rain squalls- The choppers made 150 
rimndtrips to and from the nine drop 
sites ill the front lines. . - . 

“Totals showed that one helicopter 
company— not ci'en full strength— had 
hauled an astounding 622.6S-4 Ih- of 
supplies. Tlicy had ivinged their wavs 
through 1,486 rclais between the di- 
I'ision supply points and the frontline 
doughboys. - . 

► roday’s Lineup— Army aviation tndai- 
is based on four types of aircraft; 

• Tivo-placc fixed-iviiig (L-19). 

• Miilti-pas-sengcr fix^-wing (L-20). 

• Utility hclicoptet (H-13, H-23. 11-25). 

• Cargo helicopter (H-9, 11-21, 11-37). 

.\ssignmcnt of these aircraft to di- 
visions breaks down to 13 bvo-placc 
fixed-wing planes, three multi-passen- 
ger fixed-wing cr.ift and 10 utility heli- 
copters for each division. These aircraft 
arc used to provide rccoimaissaiicc for 
the division commander and staff, emer- 
gency aerial resupply and transpnrtitioii 
to ntlicr headquarters. 

► Third Dimension— In addition, non- 
dii'isional units sucli as cniginecr com- 
bat groups, corps artillery headquarters 
batteries and transportatiun helicopter 
companies arc proiided witli oigaiiic 
aircraft. Lirgest numlier goes to the 
transjiortatioo liciicoptcr coinpanics, 
whicli have 21 cargo lielicopters each. 
,-\miv lias an inventorv of .about 5,000 
aircraft. 

Use of Army aircraft ha.s added a vital 
third dimension to the Army mission. 
Helicopters have proven extremely valu- 
.ablc in engineer simci' operations where | 
they arc used to select triangidation 
points and transport parties to inacccs- | 
siblc locations. One helicopter operat- , 
iiig with a survci' partv in Alaska last ' 
summer permitted to jiarti' to accom- | 
plish work in one dai' that otherwise 
would haic required 20 days to per- 
form. an Army report shows. 

Use of aircraft with annoicd units is 
a major means of controlling tank ojicr- 
ations. and provides aerial flank security 
patrols that release ground units from 
this assignment. 

► Wire Laying— The Signal Corps has : 
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de\’dopc£l the tcclinique of laying wire 
by liaison planes and helicopters. The 
extensive telephone net required by field 
forces ins'olvcs a rugged support oper- 
ation for the men who must put down 
wire across mountains and other forbid- 
ding, dangerous terrain. Helicopters to- 
day can la\' wire across any terrain at 
speeds up to 100 mph. 

Experiments are being conducted to- 
das’ to put the poles in by helicopter 
ssith metal prongs spearing the poles 
into the earth after being droppeo. 

In Korea, a Signal Corps battalion 
commander estimated that one aircraft 
permitted him to take 20 jeeps off the 
road for messenger service. 

Armv is putting its blue chips on tlie 
helicopter, particularly the H-37, which 
can carry 28 fully-equipped men into 
battle. They are sharing Sikorsky's out- 
put with the Marine Corps. 

Convertiplane research has been 
spurred bv Armv funds financing the 
X^^-l, XV-2 and 5CV-3 projects. 

► Observation Solution— "The Converti- 
plane today IS strictly a research air- 
craft." says Lt. Col. Robert R. Wil- 
liams, chief of the Army Aviation 


Section. G-3 (Operations). "But already 
wc see it as an excellent solution to our 
obsersation aircraft problem— a plane 
that can take off in zero space and 
lijvc tire fonvard speed advantage of 
fixed-wing aircraft. We do not see the 
consertipTane today replacing the cargo 
helicopter.” 

Tlie Army has its own pilot corps to 
By its aircraft. To meet this demand— 
currentK’ about 1,000 a j-eat— Army 
trains company- grade officers already 
experienced in their basic arms such as 
artillcrv, infantry, engineer. The Army 
figures that most of its missions call for 
flyers with a background of experience 
in the operations served by Army planes. 
Tlicsc pilots arc given frequent tours of 
ground duty to provide them with op- 
portunities to keep up with progress 
in their basic arms. 

Tliere are still sescral areas of USAF- 
Army relationships that require closet 
coordination. Army feels it should con- 
trol its aviation research, development 
and procurement. It is also dependent 
on US.AF for tactical ait support and the 
bulk of airlift requited to provide 
genuine mobility. 
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are carried on in this special m 



plelely equipped to conirol and record 
complclc data on equipment under lest. 


Mum's the word here. In this quiet 
completely grounded room, radio noise 
suppression tests and development work 
on shielding of ignition equipment for 
Janitrol beaters is accomplished undei 
ideal circumstances. 



lab section, displacements as large as one 
vector can be imposed on the lest unit. 


ujidjm calm? 


— and in the background, main test 
area where heating oquipmem is tested 
and prtwed under simulated service 
conditions. Only a few of the testing 
facilities are pictured here, Fundamen- 
tal research at Surface Combustion's 
Toledo. Ohio plant begins the solution 
of many aircraft combustion problcths 
literally before they arise. Nor can wc 
overlook the application experience ol 
Janitrol's field engineers. Janilro! — in 
at the design stage — solves aircraft 
combustion and heat transfer problems 


Jkniirol 


iUTOMOTIVE DIVI3I0N, SURFACE COMBUSTION CORPORATION, COLUMBUS U. OHIO 
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AVOID 3000-PSI SYSTEM TROUBLE . . . 


Use Parker’s air receiver 

“Here are two 3000-psi aircraft system components. You'll want to know all about . . . 
a lightweight air receiver and a high-performance accumulator,” says Bud Knox, 
Manager of the Hydraulic Valve Division at Parker Aircraft Co. “Let me show you why; 


"For pnewmofic systems, Parker's new air 
receivers are safe and durable.They passed the 
• 50-caliber gun-fire test without deviation. Al- 
though they're built entirely of 4130 steel, it’s 
the way they're made that is the secret. 

“The 100 cu. in. produaion unit weighs only 
4.2 lbs. and the 200 only 8.8 lbs. Other sizes 
will soon follow. 

■'For any application where you need scored 
high-pressure gas . . - pneumatic systems, 
emergency systems, purging, or the like, why 
not use these new Parker units? 

Mail the coupon for 


"For hydraulic systems, Parker's accumula- 
tors have been proved in over two years’ service. 

“The balanced inner-cylinder carries the 
piston and seal. Air pressure is applied equally 
to both sides of the inner-cylinder wall. "Thus, 
the piston moves in a cylinder that always stays 
exactly the same diameter over its entire length. 
There can be no breathing to cause excessive 
O-ring wear. Leakage is practically eliminated. 

“Parker accumulators meet all of the require- 
ments of Specification MIL-A-5498, Revision B. 
All standard sizes are now in production." 

receiver or accumulator. 


complete details about either the air 


Parker Aircraft Co., 5827 W. Century Boulevard, Los Angeles 45, California 

ISubsidiary of The Parker Appliance Company) 
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and hydraulic accumulator 






we’ve discovered how to 

you/i^ 

•by Flowtiiif* R screw oim » strc^Amiii of Imlls Z 


We eliminate the need for the excess power that 
was added to overcome friction in tlie olrl-fashiuned 
screw-type drives. 

Bail-screw actuators made by Cleveland Pnetinialic 
have an clHciency as hich as 90% on most types 
of tlrives for niacliiiies.This lets you use a tj-liorse- 
puwer motor instead of a 1-horse.. .a 5-horse in- 
stead of a lU . . . with power to spare. 

It's done by rejilacing the famous old high-friction 
Acme thread principle with a spiral ball-bearing 
thread that does wonders for efficiency. Sliding 
friction is replaced by the rolling action of the 
screw and nut over the steel balls in the threads. 
These "AEROL” Bail-Screw Actuators are at 
work HOW ... in the air at scores of spots on air* 


Clev^eland Pneumatic 

CUVII.HD ». OKIO I 

BALL-SCREW ACTUATORS • AIR-OIL IMPACT ABSORBERS 


craft; on the ground in machine tools, in research 
equipment, on trucks and cars; at secret lucalioiis 
on difficult defense projects. 

We can also cut down friction in designs 
and products ... by shrinking the sue of motors, 
casing the effort it takes to haiul-acluate a device, 
making cqui]>ment move faster yet come to a more 
precise stopping point under any condition. Our 
Actuators operate smoothly under the greatest 
extremes of neat and cold. 

Wlien can we discuss with you the 
application of our AEROL Bail- 
Screw Actuators in your business? 

If you wish to know more about 
Cleveland PneumaticActuators and 
their uses., .write for our booklet. 
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Airpower is West’s Weakest Link 
In NATO Defense Against Reds 

(McGraiv-Hiil World News) 

Paris— High-ranking Allied officers have warned rcpeatedlv during the last 
year that the greatest military weakness of the \\'cstcni nations arrayed 
across tlie continent of Europe against the Coiunmnist East is in airpower. 
More than a \olume of words, tliis brief warning points out the key role that 
airpower is expected to play in the defense of S\'cstcrn Europe. 


Actually iiu responsible offievr at Su- 
preme ilcadcpi.irtcrs, .Allied Powers in 
Europe (SHAPE) doubts that the Al- 
lied air forces could give an excellent 
account of themselves in an) scrap with 
the Russians. The chances are the 
Communists would take a sound lick- 
ing. 

► Good, But Not Enough— But in this 
atomic world tiuit is not good enough. 
Western strategy is based on acliieving 
as nearly complete and absolute air 
superiority as possible The West must 
be supreme in the air to protect West- 
ern cities from devastation and to 
afford its ground troops the cover and 
close support they certainly would need 
in order to hold tack a massive Russian 
attack. 

The nations of the North .Atlantic 
Treaty Organization (NATO), of which 
SflAPE is the military headquarters, are 
steadily building an immensely porver- 
fu! Allied air force in Europe. TTiis 
force is still far short of the goal that 
has been set for it but it compares favor- 
ably with tlie force Russia could throw 
against it. 

► What Reds Ilave-Allicd intelligence 
estimates that Russia and her satellites 
have an air fleet of some 20.000 planes. 

Of this total only 8,000 to 10,000 
could be used in an attack against the 
nations of Western Europe because of 
the limitations imposed by the number 
of aiailablc airfields and by Russian 
commitments in the Far East and else- 

► AAliat NATO llas-N.ATO ait forces 
now have a few more than 5.000 planes. 
Tins total will be increased 30% to 
.iboiit 6,500 planes by the end of this 

Tlicsc figures do not include U. S. 
strategic bombers in Britain and French 
Morocco, a substantia? part of the Brit- 
ish Royal Ait Force, or eight squadrons 
of the French Air Force in France and 
North .Africa which would be available 
in an emergenev but have not been 
committed to NATO command. 

Tlie NATO air forces svill be 
strengthened considerably this ye.ar, 
howei'cr, by the appearance of three 
new. high-performance interceptors. 
Tlie French Dassault Myslete and the 


British Hanker Hunter and Super- 
marine Swift all will begin going into 
squadron service before tlic end of the 
year. 

It is estimated that the NATO air 
forces will get a total of about 3,000 
new planes during this year. About half 
of these new planes svill be used to re- 
place older equipment. The other half 
will go to make up the planned in- 
crease to 6,500 planes in the NATO 
command. 

► This Also Counts— But number of 
planes alone is a poor measure of the 
strength of an air force. Tactics, train- 
ing and the intricate complex of ground 
services that support and direct the air 
force in action are at least equally im- 
portant. And it is in this field of oper- 
ational efficiency that the AVest could 
reasonably expect to liold the big ad- 
vantage oier a Communist enemy. 

Allied officers here point out that the 
final box score of the Korean war shows 
the United Nations flyers shot down 13 
or 14 enemy planes for es’cry U.N. plane 
lost. At the same time, U.N. air forces 
dominated the sky over the battlefield 
so completch- that it might be bard to 
find a U.N. foot soldier who ever saw 
an enemy plane. 

Airmen believe this almost fabulous 
record is largely the result of the 
much greater operational efficiency of 
the U. N. air force. Experts concede 
that in the MiG-15 the Communists 
had a good plane. But they were weak 
in tactics, gunnery, training and ground 
operations. 

► Tlitee-Years' Progress— .A major part 
of the buildup of the military strength 
of NATO nations during the last three 
rears has been directed toward the goal 
of assuring that the AVest will enjoy 
the same margin of operational effi- 
ciency in the air as U.N. forces did in 
Korea. Excellent progress already has 
been made in this highly complicated 
task. 

Wlien Gen. Eisenhower assumed 
command of SHAPE three years ago, 
there were only 15 airfields on the con- 
tinent of Europe capable of handling 
jet planes and ar'ailablc for military use. 
Now NATO has more than 120 air- 
fields, and 40 more are programmed or 
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every fool of ihc way. 
irecision slans right from scraleh, 
ighi from Ihe initial plan for the 
pplicalion of Ihc righl tubing 
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with TMI specialists. 


rejects al ihc inspection table. 

Management secs the results of 
TMI teamwork on their profit sheet 
. . . and in the reputation of their 
product working for their customers. 

“Next Time Specify TMI". 
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Your inquiries are invited. Phone, wire or write to 
the nearest office, advising us of your requirements 

Applied Science Corp. of Princeton 


MODEL TK-M4 DC-M4 PW^ FM AIRBORNE SET 


Complete Time Division 
Multiplex Data Systems 

equipment is now available for complete 
systems for multichannel data transmission over a single 
radio link or recording on a single magnetic tape track, 
using time-division multiplexing and pulse width coding. 

ASCOP systems engineers ean now choose from a 
complete line of units for sampling, coding, transmitting, 
receiving, monitoring, separating, reducing, and record- 
ing to assemble systems to meet your data transmission 
or recording problems, 

Pulse width data systems provide, through time divi- 
sion multiplexing, a large number of identical data chan- 
nels of moderate frequency response. The liandling of 
information in the form of time rather than .implitude 
allows accurate operation independent of the character- 
istics of the transmitting or recording medium. Utilization 
of zero and sensitivity reference channels affords contin- 
uous automatic system calibration and avoids the need 
for frequent manual adjustment. 

A typical standard ASCOP PW system handles 26 
separate data channels with 5 CPS response per channel 
with overall system accuracy, from original data source 
to final reduced output record, of better than 1%. Beal 
time output of each channel is available as a meter read- 
ing and as continuous record from a direct-writing 
recorder. 


See Us ot the I.R.E. Show • 206-208 Instruments Ave. 
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ate being built at the present time. 

Communications, too, liavc been 
vastly improved, niousands of miles 
of laiidiiiics for exclusively niilitarv use 
have been laid, and a radio net with the 
most modern cqui|)meiit has been put 
into operation. Jn addition, good prug- 
re.ss has been niadc in .standardizing 
comimmications procedures and train- 
ing in all NATO nations- 

Tn date N.M’O has .spent about SI 
billion on what is called ''infrastruc- 
ture’'— airfields. communications facili 
tics, barracks, etc. Another S?00 mil- 
lion will be spent by the end of 1956. 
The lion’s share of these funds has 
been earmarked for air force facilities 
with airfields as the largest single itt-m. 

► Fuel Facibtics— This year NATO will 
spend S252 million on infrastructure, 
about half of it to complete under- 
ground fuel-storage facilities at NATO 
airfields and to build 3,750 miles of 
pipelines to carry jet fuel froiri ports on 
the Atlantic and Mediterranean to the 
network of airfields in nortlicrn France. 

One of these new NATO pipelines 
will run from Marseilles up the Rhone 
vallev. Tire otlicr will begin at Lc 
Havre and nm cast, Tlies- will supple- 
nrent a third pipeline to be built cxclu- 
sisciv witli U. S. funds, wliicli will start 
at -St. Naz,iirc and [enninatc at Metz. 

These pipelines will be completed 
sometime next year. Tiiey will be con- 
nected to underground storage depots 
at airfields and at strategically located 
"fuel farms” which can serve several 
airfields. I'iicl snpplv todav is prnbablv 
the most serious weakness of tlic 
N.\TO air forces. 

► AII-3Vcathcr Fighters— Another of 
N.ATO's major air problems, however, 
will not be so easilv or quickly solved, 
niis is the lack of all-wcatlicr fighters 
in NATO air forces. Airmen regard 
tliis as a serious weakness, but Isold out 
little ho]>c it can be corrected soon. 

Allied officers here doubt that any 
USAh' units equipped with F-94s. or 
other all-wxiather fighters, will be sent to 
Furopc— at least for several months, llic 
operation of all-weather fighter squad- 
ions will require months of .s]5ccial 
training in the air forces of most N.ATO 
nations before such squadrons could go 
into service, even were the planes likely 
to be available soon. 

► Bomber Pimch— 'Ihe air forces under 
NATO command include no long-range 
bombers .ind only ;i few light bombers 
like the British Canberra. Tlic big 
offcn.sive punch available to the 3^'est 
in an emergency is the American B-47. 
units Ilf which arc operating from bases 
ill Britain and Morocco. 

Although thev are not under NATO 
comm.ind. these B-47s arc a major ele- 
ment ill the M'est’s growing airpower. 




Available for all upplii-ations is the new, corrosion-resislant 
AY-200 Series of I'.clipae-Pioncer Aiitosyn Synchros (1.431' 
dia. X 1.631' Ig.). Where space and wciglit are prime considera- 
tions, I'.clipse-Pionccr offers the AY-500 Pygmy Autosyn Synchro 
Series (0.937’ dia. x 1.278” Ig.) with corrosion-resistant models 
available in sample quanlilies. Whatever your synchro require- 
ments may be, our long experience, modem facilities and ad- 
vanced production leehiiiqucs can work to your advautage. 
For full details, write Department H. 


AVIATION WUK, 


15 , 1954 






Missile Program Depends 
On What U. S. Can Afford 


Re-evaluation of tomorrow’s weapons shows that future 
costs of all present projects may be too great a drain 
on national economy. 


By David A. Andrr 


1 he entire future of guided missiles in this country hangs on a slender 
green chain of dollar bills. 

The plain facts are that we cannot afford to produce all the missiles now 
in several stages of development throughout the country. We cannot afford 
to keep all the research and development establishments going to back up 
ail the projects, ^^’e cannot afford to keep firing a myriad of special-purpose 
test vehicles. We couldn't possibly afford an all-out offensive with the new 
weapons. 


In short, the missile h.is grown in 10 
years from a cheap, expendable item 
made of low-grade steel to a complex 
metallic organism which now compares 
in cost to a conventional airplane de- 
signed to do roughly the same job- 
►Old Problem, New Concern— This 
isn't a brand-new problem. Kver since 
there Iras been a missile program in this 
country, people close to it have worried 
as they watched costs skyrocket. They 
have always believed that no real re- 
sults could ever be obtained from a 
missile program which disregarded the 
question of ultimate costs. 

But no official action svas taken on 
any overall Irasis. It remained for the 
“nc'v look” in defense policy to stimu- 
late a close scrutiny of the dollar value 
of the missile program. 

Under the loadersliip of Trevor Gard- 


ner, .special as.sistant for research and dc- 
\elopment in the USAF, a committee 
examined the expansive missile industry. 
They toured plants, talked to engineers 
and managers, heard presentations, 
Then they returned and wrote an in- 
terim report, now in the hands of Don- 
ald Quarles, assistant secretary of the 
Air I’orce for rcsearcli and dcvelop- 

Tliat report is dynamite. It spells out 
life or death for every one of the half- 
hundred missile or component projects 
currently under way in this country. 
It separates the sheep from the goats. 

It contains the answers to the single 
simple question which determines 
future missile policy of the United 
States: 

• VMiat kind of missiles can wc afford? 
► Long Overdue— This kind of approach 
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B.61A MATADOR ROARS OFF zero-Ieagtli launcher and into climb to cruise altitude. Speed u subsonic nnhl final supersonic dive. 


to the problem is long oserdue, accord- 
ing to those in the missile business. In 
the postwar rush to get going on de- 
velopment and production of the awe- 
some weapons of the future, there was 
little concern with ultimate costs. 
There was, in fact, little concern with 
any long-range planning. 

Tlicn K. T. Keller, chaitmnn of tlic 
board of Chrysler Motors, was called 
in to handle the transition from research 
and development into production. His 
main mission was to get promising 
projects firmed up in tangible hardware. 

"fhe industry was “Kellcrized”; im- 
mediate production was ordered for 
three missiles. Later, others joined the 
select trio. One of the last arrivals on 
Keller's list was Redstone, an Army 
Ordnance missile wliich is to be pro- 
duced in quantity under a multi-million 
dollar contr.ict, by Chrysler. 

Keller has since moved out, as 
quietly as he moved in. The fact that 
we have production quantities of some 
missiles today, and will have some more 
tomorrow, is due in great measure to 
his brute-force apptoacli. 

► Gardner Group— Tllc first job of the 
Gardner committee was to find dupli- 
cation in the Air Force guided missile 
program. Tbat duty was later extended 
to cover tlie projects being carried on 
by all the services. 

Still later, Gardner's cmnmittee was 
asked to consider overall economizing 
in the entire missile program. They 
were to name tlie most promising proj- 
ects in research, development and pro- 
duction. 

Details of the Gardner report are 
highly classified, as arc most phases of 
the missile program. Some indication 
of the magnitude of the Gardner com- 
mittee’s work can he gotten from the 
accompanying tabulation of missile 
projects. 


In more detail than the table per- 
mits, these following paragraphs de- 
scribe some of the current missile pro- 

Air-to-Air 

Original concept of air-to-air guided 
and propelled missiles probably rates 
back to two tactical tricks used by Luft- 
waffe fighter aircraft during World 
^\^1r II. Kept at a respectful distance 
by the overlapping defensive firepower 
of the bomber box. the fighter planes 
used unconventional approaches. 

Smail unguided solid-propellant fold- 
ing-fin rockets known as the R-tM were 
fired in salvo from a line-abre.ist fighter 
formation either ahead or to one side of 
tlie bomber box. 

Light fragmentation bombs with 
time^lelay fuses were dropped into the 
bomber box from above. 

Both tactics had limited success. The 
figliters were still too fat awav to achieve 
the necessary accuracy. So air-to-air 
weapons were rushed into development, 
and at the end of the war. there were 
several of these new type weapons that 
were undergoing tests at the Luftwaffe's 
experimental fields. 

► Postwar Missile— III the United States, 
the first postwar work on A.AMs was 
typified by Ryan Acrnnaiiticars Fire- 
bird. Tliis slim missile set the fashion- 
.ible lines for most of those that came 
after. Measuring about 10 ft. long and 
6 in. in diameter, Firebird achieved 
limited success. The program was com- 
pleted, but the bird never went into 
production. 

In general, this class of missile is in- 
tended to replace fighter or bomber 
armament. Related to the unguided 
aircraft rockets, AAMs are in a size 
and wciglit class with Firebird. Most 
of them use solid-propellant rocket 


motors and arc unboostod. Speed at 
burnout of the rocket cliatge is about 
Macli 3. 

Current missile projects include: 

• Hughes F-98 Falcon, for the USAF. 
Now in production at Hughes’ Tucson, 
Ariz., plant. Falcon is to be paired with 
the Convair F-102 interceptor as arma- 
ment for the supersonic fighter. A 
typical installation of the Falcon would 
pair the missiles in underwing racks. 
Propulsion is provided by a solid- 
propellant sustaincr rockeh top speed is 
Mach 3. 

• Sperry Sparrow, for Navy BuAei. 
Actually there are several Sparrows, 
made by combinations of companies in- 
cluding Sperry Gyroscope, Raytheon 
Maiiufactiiriug Co., and Douglas Air- 
craft. Early versions have been built by 
Douglas, but main production is to 
come from Sperry’s new plant at Bristol. 
Tenn. Sparrow used delta wings and 
tail in an early version, and weighed 
about 300 lb. Power comes from a solid- 
propelhint sustaincr. and buniout speed 
is about Miicli 3.0. Range is about five 
miles. 

• Martin Oriole, for Navy BuAcr. Re- 
ports identify this missile as a ramjet- 
powered. 1,500-lb. bird, carrying a dis- 
tance of 20 mi. at Mach 3. 'This is out 
of tlie usual size class of AAMs, but 
may represent a different approach to 
the problem of aircraft destruction. 
Size and range indicate that Oriole is 
intended to arm long-range interceptor 
aircraft, to knock enemy bombers, not 
fighters, out of the sky. 

• Bell Slcteor, for Navy BuOtd. Meteor 
originated under a contract with Massa- 
chusetts Institute of Technology for a 
missile; MIT was to call in other com- 
panies for development and production 
of laboratorv items. In with MIT were 
Iredcral 'Telecommunications Lab, 
where the guidance system was de- 
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vcloped, and Bell Aircraft Corp., where 
Meteor was to be built. Tlie missile 
weighed about 500 lb-, was propelled 
by a liquid-rocket engine and carried a 
25-lb- warhead at a speed of Mach 
3.0. The project was reported can- 
tx'lcd last summer. 

Air-to-Surface 

Tlic only purpose of an air-to-surfaee 
missile is to give greater imnumity to 
the attacking bomber by ineteasiiig the 
distance between the target and the 
point where the bomb load must he 
dropped. 

Air Force deselopments such as Axon, 
Razon and Tarzon— which were free- 
falling bombs that could be steered by 
command signals from the drop air- 


craft-arc not considered in the category 
of air-to-5urfacc missiles. To qualify, 
an ASM has to have propulsion, guid- 
ance and lifting surfaces, llien it be- 
comes a small pilotless bomber, con- 
signed to one-way missions. 

In addition to the Bell Rascal. Doug- 
las Aircraft Co. has announced that it 
is working actively on an ASM; no fur- 
Ihore details have been released. 

• Bell B-63 Rascal, for USAF. Rascal 
i:, a small, rocket-propelled aircraft that 
resembles Bell’s X-l research series. 
Launcliing gear similar to that used to 
drop the X-l releases the B-65 from the 
mother ship about 100 mi. from target- 
,\ttcr the drop, initial guidance is done 
bv a preset programming dcs icc in the 
missile; midcoursc and terminal guid- 
ance is bv radar from the mother ship. 


Maximum speed exceeds Mach 1.3 
{Aviation Week Jan. 18, p- 18). 

Air-to-Underwater 

Tliis category of missiles includes 
tvpcs designed solely to chase subma- 
rines. Launclicd from an aircraft, 
AUNIs plunge toward the water and 
dive beneath the surface, lioming on a 
submarine at high speed. Useless wings 
or other appendages may be sheared off 
on contact with the water, leaving not 
inucli more than a sopliisticatcd tor- 
pedo to continue the liunt. 

This approacli was tried by tlic Ger- 
mans during the war; tlicir naval ord- 
nance c-xperts came up with a revised 
torpedo shape— divorced from the hem- 
ispiicrical nose so favored by U.S. naval 
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Skilled hands — 1500 pairs of them arc busy every day at Daystrom Instrument — per- 
forming research, development and manufacturing tasks on a wide variety of precision 
electrical and mechanical instruments. Daystrom specialists are prepared and ready to 
analyze your requirements and translate them from drau’ing board to finished products — 
all within our own modern plant of 350,000 square feel. All development and manu- 
facturing arc achieved through advanced techniques. Wo are proud of the fire control 
and radar equipment we produce for our Army and Navy. Daystrom products include 
computers, gyros, servo amplifiers, electronic chassis, sheet metal cabinets, test equip- 
ment, gear assemblies, sers'o controls, radio and precision potentiometers. 
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avchitects— combined svith wings and 
tail sections which balanced and con- 
trolled tire missile during its air drop. 
On impact, wings and tail sheared off, 
and the homing torpedo sped on alone, 
There has been no official mention of 
any U-S. missile in this category, but 
at least one is known to exist; 

• Fairchild Petrel, for Navy BuOtd. 
Powered hv the liglitweight. spendable 
Faircliild f44 turbojet, Petrel is one of 
a series of similar missiles named after 
diving birds. Design of the scries orig- 
inated with the National Bureau of 
Standards. Naval units have trained 
with Petrel, and production at Fair- 
child’s Guided Missiles Division, Wy- 
andanch. Long Island, has matched the 
need of training duties. 

Surface-to-Air 

Second in importance only to the 
long-range surface-to-surface missiles, 
the anti-aincraft weapons in this category 
range from the simplicity of Loki, an 
unguided solid-propellant rocket, to the 
F-99 Bomarc, a complete air defense 
system of which the pilotless intercep- 
tor is only a part. 

► Active and Passive— Guidance systems 
also run the gamut of sophistication. At 
one end is the “passive” type, charac- 
terized by extensive ground radars which 
do the work and tell the missile to go 
right, left, up or down. The beam- 
rider system is one example of this; in 
it, the bird rides the center of a radar 
beam, much as a twig drifts along the 
center of a stream. 

At the other end of the scale is an 
"active” guidance system, which most 
engineers feel is too large to get into a 
missile. It would be a completely self- 
contained system, which could locate 
the target, and home on it without any 
reference to ground-collcctcd data. This 
is the ultimate, 

There is a middle ground, called 
“semi-active," a guidance scheme used 
in the Fairchild Lark, as one example. 
Details have not been released, but one 
kind of scmi-active system would call 
for firing the birds along a predicted 
flight patli, laid out in the sky by data 
from a ground radar tracking tlie target. 
When the missile neared the theoreti- 
cal intercept point, small internal hom- 
ing radar would take over and guide 
the missile to the target. 

Tlicsc are the SAM projects of cur- 
rent interest; 

• Fairchild Lark, for Navy BuAct. 
Rocket-propelled and featuring a semi- 
active guidance system considered by 
many to be ahead of its time, the Lari; 
now is out of production. There are 
still a few rounds in tlie hands of train- 
ing units. Lark used rectangular wings 


and tail surfaces rotated so that they 
were 45 di'g. out-of-plane to each other. 
Powciplant was a Reaction Motors, 
Inc., liquid rocket engine. Speed was 
.subsonic, limited to Mach 0.9. Com- 
plete analysis of the Lark was carried in 
AvsATtON Week May 22, 1950, p. 12. 

• Convair Tenter, for Navy BuOrd. In- 
tended as a shipboard defense weapon, 
T'etricr is one of a family developed 
under a Section T contract between 
Navv and the Applied Physics Labora- 
tory of Johns HopLins University. The 
contract, under the code name of 
Bumblebee, has produced a large num- 
ber of test vehicles and at least three 
missilcs-’i’errier. Tabs and Triton. 

Terrier went into production at Con- 
vair’s Pomona plant early in June 1951. 

It is a canard layout, with trapezoidal 
wings and control surfaces. Siistaincr 
rocket motor is a solid-propellant Aero- 
jet unit. Weight is about 3,000 lb. with 
solid-propellant booster attached. Range 
is on the order of 10 miles; top speed 
is about Mach 2. 

• Douglas Nike, for Army Ordnance. 
Originallv designed to cope with bom- 
bers in the class of the Boeing B-29, 
Nike requirements never were updated 
to keep pace with technological de- 
velopments. As a result, the missile is 
now ready for service in production 
quantities, but could not snoot down 
most of the cnemv’s bomber fleet. 
Chief value of Nike' is as propaganda 
for the Army and to keep congressmen 
feeling .safe, say some observers. 

With slant range of 18 mi. Nike 
could only reach out to strike aircraft 
iiifaior to the Boeing B-47. Against a 
highspeed bomber, its performance 
would be doubtful. Nike, propelled by 
an Aerojet liquid-propellant rocket en- 
gine ;md needing a solid-fuel booster 
for launching, is built around a delta 
canard gcometr;'. Guidance is beam- 
rider, Cooperating firms arc Douglas 
(airframe); kVestem Electric and Bell 
Telephone (Aviation Week Dec. 28, 
1953, p. 13), 

• Boeing F-99 Bomarc, for USAF. 
Bomarc is a complete air-defense sp 
tem, involving much mote than the 
development of the pilotless interceptor 
bearing the F-99 designation. An out- 
growth of the GAPA program which 
was cut out from under Boeing in 1948, 
Bomarc has drawn liKivily on the earlier 
ramjet and airframe development. 

From the only picture released, 
Bomarc appears to have both rocket 
and ramjet powerplant. Layout is con- 
ventional. using a single trapezoidal 
midwing and trapezoidal tail surfaces. 
Weight is about 5,000 lb, and top speed 
is about Mach 2.5. 

Judging by the layout, Bomarc banks 
in maneuvers; this concept is unique 
among missiles, which generally use two 
sets of lifting surface at right angles and 
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turn around one set or tlic other while 
the missile axes remain unmoved. 

• Bendix Loki, for Army Ordnance. 
I’irst dos'elopmcnts on this project were 
based on the German W\\'fl Bak rocket 
Taifun, wliieli was a simple, unguided 
rocket to be used in barrage fire. Layout 
is a simple finned body, and propulsion 
is a solid-propellant unit by Grand Cen- 
tral Aircraft Co. 

• Oerlikou MX 1868. This anti-air- 
craft rocket svas developed by the Swiss 
armament firm, and is reported to be 
under test in the United States. The 
missile has four cruciform wings 
mounted on a slender body at about the 
two-thirds point; no other surfaecs arc 
fitted for lift or control. A liquid- 
lockct engine powers the missile. Beam- 
rider guidance system was developed 
bs' Brown-Boveri, another Swiss firm. 
Flange is reported to he about 12 mi.; 
speed is supersonic. First details of the 
missile were published in Avi.stion 
Wkkk Sept. 17, 1951, p. 18. 

Surface-to-Surface 

Surfpce-to-surfacc missiles offer the 
most serious competition to the en- 
trenched weapons of each service: the 
Air Force strategic bomber, the Army 
;irtil!en.' and the Navy aircraft carrier. 

Under intense dc\clopnicnt by each 
service, SSMs have been designed for 
an extreme range of t-.ictical .and strategic 
uses. 'Hicv will support Marine assault 
teams in close work on a beachhead or 
reach out over intercontinental distances 
to strike an enemy. Tlicy svill smash 
troop concentrations or railroad vards 
under wcatlier conditions which keep 
tactical aircraft on the ground. They 
will-but thev won't just now. 

► Matador Squadrons-To the Air Force 
goes the honor of activating the first 
guided missile squadrons. The 1st 
and the 69th Pilotless Bomb Squad- 
rons, trained at Patrick AF'B and the 
Ait Force Missile Test Center, Cocoa, 
Fla., have been scheduled to go to Ger- 
many. Trained on B-61A Matadors, 
their service weapons will be a further 
refinement of Martin's missile, to be 
designated B-61B. 

Close on Air Force heels comes- the 
Armv. with the annomiccmcnt that two 
of its artillery missiles— Corpora! and 
Honest fohn— will be used in field exer- 
cise F'lash Bum scheduled for April and 
Mav. 

► Nesv Approach— 'llicrc is one design 
trend svhich docs not show in the ex- 
amination of any lists of current SSMs. 
The ballistic missile, which docs not fly 
through the atmosphere like a conven- 
tional aircraft but follows the parabolic 
trajectory of artillcrv shells, is coming 
in again for close scrutiny by planners 
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and designers. The idea was passed over 
in favor of “fiying" missiles bcCTuse of 
the difficulties of tcnninal guidance and 
skin heating in ballistic missiles. 

But gradually there has come the 
realization that only a balli.stic iiii.ssilc 
is free from interception; even the V-2 
of ten years ago could not be stopped 
by any technique known today except 
by knocking out the firing teams and 
sites. New approaches to cooling, new 
materials and new ideas have lessaied 
tlie danger of premature bursts from 
overheated w-arheads. 

There arc more radical ideas to come 
in this type of missile, and its import- 
ance will grow grcatlv during the next 
fesv \ears- 

Meantime, these are the tactical 
■and strategic inissilc-s in our arsaial; 

• Martin B-6I Matador, for US.AF'. 
Closely resembling a conteinpor.iry air- 
plane without provision for a pilot. 
Matador has been a production item at 
Martin since December 1951 (.Aviation 
WicKK Oct. 5. 1955, p. 28), Thrust off 
by Rato from a /cro-lcngtli launclicr. 
Mat;idor climbs to cruise-out altitude 
•lud speed of Mach 0,9, and dives su- 
personically into the target. 

• I'irc$toue Corporal, for Amiv Ord- 
nance. Corporal design originated as 
one of a series of rocket-propelled test 
vehicles named after ranks in the Arniv- 
and the A\'omen’s Army Corps (hence 
the WAC Corporal, the Private, Ser- 
ge-ant and Corporal). Powcr]3lant is .an 
.Aerojet liquid-propellant rocket engine. 
1 he missile resembles the V-2, is about 
the same height (40 ft.) but only about 
2.9 ft. in diameter. It is being built 
by Firestone Tire and Rubber tor use 
by the Army Field Forces. 

Many test and training rounds have 
been fired, and the first use of the 
missile in simulated su|)port of ground 
troops is scheduled for the upcoming 
Masii Burn exercise. 

• Chance Vought Rcgulus, for Naw 
BuAct. Comparable to USAF's Mata- 
dor in size and performance, the Rego- 
lus differs in acrodvnamic knout. It is 
a tailless bird, with higlilv swept wings 
and a nose inlet feeding its Allison J53 
turbojet. Vought got a production con- 
tract last year for a quantity reported 
to be less than 200 birds. 

.A unique feature is that Rcgulus is 
ictumablc and uses wheeled gear to 
make conventional landings on conven- 
tional runways, as opposed to the skid 
landings of some Ai' missiles at Patrick 
•AFB. Useful life of Rcgulus and its 
value as a test vehicle have been grcatlv 
increased through rctumability. Cengtli 
is about 30 ft., diameter about 4.5 ft., 
and weight probably around the 12,000- 
11), level of Matador. 

• Douglas Honest John, for -Army Otd. 
This missile is called an artillcrv- rocket 
bv the Army, and probable is not .a very 
complex beast, F'irst official mention 


came in connection with announcement 
of Mash Burn. 

• Northrop B-62 Snark, for USAF'. For 
seven years, Snark (named from Lewis 
Carroll'.s nonsense poem in Alice in 
AA'onderland) has been kept deep in the 
security thicket. It is a swcptback, tail- 
less configuration powered by an Allison 

Snark capability may have been 
roughed out by John K. Northrop in 
testimony prepared for the President's 
Air Policy Coiimiission in 1947; 
". . . Know-how is presentiv available 
for the design of a 600-mph. missile 
with a range of 4.000 mi. or better. . 

• North American Navaho, for USAF. 
'Ibis program also is shrouded in a thick 


scnirity blanket. But North American's 
huge rocket motor development in.stalla- 
tion at Santa Siisana is a tipoff that 
Navaho depends on rocket propulsion 
for part of its flight. NA.A work on air- 
bearing gyros provides the cine to long- 
range capabilitv of the missile; air-be-.ir- 
ing gv ros arc practically frictionless, and 
have very small drift errors over a long 
time, thus aiding pinpoint navig-.ition. 

There is also a Navaho test vehicle, 
reported to l>c designated X-10, which 
made its first flight last month at the 
Air Force Flight Test Center, Edwards 
AFB, Calif, 

• Chrysler Redstone, for Army Ord- 
nance. Chrysler's part in this program 
calls for research, clevclo]inicnt and 




Three “pictures” tell the tale . . . Simply. Accurately! 

KEYSTONE 

3-POSITION INDICATOR 

L 

Requires but a Small Space 
-Givea a "BIG PICTURE” 
on Opera(/n£ Conditions 

The landing gear markings shown 
above are but one of eleven different 
instrument applications. Tells the 
story "at a glance" on flap posi- 
tions, oil pressure or temperature, 
fuel supply and other operating con- 
ditions. Economical, easy-to-in- 
atall in both small and large planes. 

Hiih Quality Construction • niied with inart c«s 
• Impervious to dust, moisture, gases e Optically clear glais ndndow 




KEYSTONE 


WATCH CASE DIVISION 
RIVERSIDE METAL CO. 


Rivorsido, Now Joraoy 


AVIATION WEEK, Morch IS, 1954 






FOR OVER BACK 

0OTV VIEW 


300 


■■■■•F DOOR R FRAME 
THICKNESSES 

HARTWELL Trigger-action Flush 
Latches are produced io over 300 
standard combinations of holt and 
trigger offsets. We can supply a latch 
for any door to be latched in any 
frame within thiclocss ranges common 
to standard sheet metal practice. 

No altering of panels and frames is 
necessary when HARTWELL Flush 
Latches arc installed. Offsets of bolt 
and trigger are stamped on each part 
for rapid and accurate selection of 
the correct latch for each installation. 

All HA RTWELL Flush Latches 
and Hinges are the result of nearly 
two decades of continuous specialized 
design and manufacture. 
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iniiduction of the Redstone missile, 
ongmally designed by a group of ex- 
Cennan scientists now in the U. S. at 
tlic .Army’s Redstone Arsenal, Hunts- 
ville, .Ala. Part of Redstone’s teclmical 
backlog was information on long-range 
ramjet and rocket missile design turned 
over to the group bv General Electric’s 
Project Hermes. That experience may 
have found application in the Redstone 
missile. 

• I jerossc, for the Marines. Tliis short- 
range missile is intended for close sup- 
port of Marine assault teams. It is 
limvcred by a reciprocating engine, has 
a range of about eight miles. 

• General Electric Ilcnncs A-3, for 
Army Ordnance, This designation ap- 
plies to one of a series of Hermes 
missiles under development by GE en- 
gineers for Ordnance. Basic mission of 
the series is tactical. The Hermes proj- 
ect includes considerable basic develop- 
ment work in propulsion and guidance, 
as well as specific applications to missiles 
(Aviation Week bfar. 8, p. 26). 

• Grumman Rigcl, for Navy BuAer. 
Another well-kept secret. Rigel like 
Vought’s Regulus, named after a first- 
magnitude star was a long-range missile 
design incorporating an integral Mar- 
quardt ramjet. Grumman says it now 
has no missile contracts, so it is pre- 
sumed that Rigel is either inactive or 
was canceled. 

• Convair Atlas, for USAF, Tliis is a 
very long-range intercontinental ballistic 
missile 3rawing on Convair study and 
test program with the MX-774 project. 

Test and Research 

The test and research missiles are the 
workhorses. Unglamotous, even unap- 
pealing to the eye. the lowly test vehicle 
is the solid foundation on which many 
a missile program has built. 

There have been wooden vehicles, 
boosted by a solid -propellant rocket to 
check rough Sight characteristics during 
launching. Some have been small-scale 
models of the big thing, as in the 
Hermes B tests. Sonic have been con- 
verted into missiles— the Corporal is one 
example. 

Crammed with instrumentation and 
with warheads replaced by avionic gear, 
early production missiles have been 
pressed into service as test birds. There 
is an extreme view, held by many missile 
engineers, who say that every flight is 
a lest flight. 

► Big and Small— Any table of research 
tnissilcs is necessarily incomplete. To 
a rocket engineer, a 5-in. aircraft rocket 
with a test probe and five channels of 
telemetered information is a test vehicle 
as much as is the 42-ft. aristocrat of 
test birds, the Martin Viking. 

You simpiv can’t list the hundreds 


of test vehicles under the Bumblebee 
program, which included Cobra (for 
"cobblcd-up ramjet," said one engineer) 
and one which was alniiist named Esso- 
l>ec, after the maker of the fuel it 
burned and as an indication of its be- 
havior. Boeing's GAPA program ex- 
pended many test rounds; NACA has 
conducted research with rocket-powered 
vehicles for several years. Tliere was 
NATIV (for North American Test In- 
strumentation Veliicle) and MX-774, a 
ballistic test missile by Convair. 

Most of tliese have been made obso- 
lete by changes in program or new wind- 
tunnels or improv'cd methods of cal- 
culation. They flourished in the early 
postwar missile period. 

■Today these are the test and research 
missiles of interest: 

• Aerojet Aetobec. for USAF, Navy and 
Army. Aerobec has been used since 
1947 for a variety of jobs mostly con- 
nected with upper-atmosphere research. 
It is 20 ft. long, 15 in. in diameter, 
rvciglis 1.690 lb. including the booster 
at takeoff. Aerojet developed the rocket 
and its engine, a liquid.propellant type 
(Aviation Week Feb. 1. p. 30). 

• Douglas Bumper, for Army Ordnance. 
Douglas built tlie modified nose of the 
V-2 rocket which served as the first stage 
of this two-stage high-altitude prober. 
Original design came from the Jet Pro- 
pulsion Laboratory at CalTech, passed 
through tlie ex-Peenemuende scientists 
then at Ft. Bliss, Tex,, and went to Gen- 
eral Electric, where project responsi- 
bility was placed. 

Bumper is a combined WAC Cor- 
poral and V-2; at burnout of the V-2, 
the WAC is fired and its velocity and 
altitude performance are added to those 
of the V-2. Bumper round No. 5 
established a 250-mi. altitude record; 
successful Bumper rounds were the first 
two-stage liquid-propellant rockets ever 
fired (a four-stage solid- propellant 
missile. Rheinbote, had been built and 
fired by the Germans during the war), 

• General Electric Hermes A-I, for 
Army Ord. The A-1 was a missile test 
vehicle for surface-to-surface missiles 
developed on the Hermes project, but 
rather peculiarly was built to the design 
of a derman anti-aircraft missile, the 
C2-E2 Wasserfall. Two changes were 
made in the layout: WasserfalTs wings 
were clipped and the air nidders were 
of different shape. Internally everything 
was different. A few rounds were built 
and tested bv GE, 

• Lockheed X-7, (or USAF. This is re- 
ported to be an engine test vehicle for 
Marquardt and Wright Aeronautical 
ramjet engines. 

• North American X-1 0, for USAF. 
Tliis is a test vehicle for the North 
American Navaho missiles probably in- 
tended for development of the guidance 
Svstem . 

• Martin Viking, for NRL. This Vik- 
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HuEord Electronic Division announces a com- 
plete line of heavy-duty, regulated D.C, power 
supplies. Available in portable or stationary 
types, these units operate from either 220 or 
440 volt. 3 phase. 60 cycle A.C. mains and are 
available in any desired output voltage and 
current ratings. 


maintenance-free, heavy duty 
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EXCEllENT VOLTA6E tIEGULATION-Within ± 1% 
from no load to lull toad, with line voltage 
fluctuations of ± 10%. 

fAST RtSPONSt-Recovery time under extreme 
load changes witliin 0,2 seconds, 
low HIPPIE— Filter section effectively removes 
A.C, ripple to less than 1% r.m.s. 

These power supplies are equipped with mog- 
nefic atr\phf\Er voltage regulators which are 
wear-free, extremely rugged, reliable and com- 
pletely insensitive to vibrational damages or 
burn-out failures. 

Built-in forced air cooling system insures 
efficient operation at full loads, General design 
emphasizes neat, in-line assembly and wiring, 
improving accessibility of all components. Quo- 
tationsonindividual requirements gladly given. 
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and MFVER BEFORE has the 
A. W. HAYDON COMPANY been so 
proud of its contribution... 

In the never-ending conquest of the vast barriers of space 
and time, Doogias goes ever ‘‘"VhTJewest 

lenge that men and machines must face. The newest 
-fnd brightest _ star in the aviation firmament, the 
Douglas DC-7, is truly a miracle of the mastery of mm 
ove^chines ... and in this great work siateen A. W. 
Haydon timing devices play an important part. 

We at A. W. Haydon take pride in our contribution 
toward bringing a mass of metal and machinery into 
integrated performance which '"efts DougUs high 
standards. Integrated performance is born a multi 
tude of small component parts, woiking m perfect 
mechanical and electrical 

Haydon precision timing instruments are a vital pait 
of this vast network. 

. y / A. W. Haydon Time Delay 

7 Relay Is a very important 

component of the automa- 
tic prop feathering system. 

y/' A. W. Haydon Time Delay 
Relay times duration of 
prop feathering. 

A. W. Haydon Repeat 
/-...t. jinief is a vital part 
prop deicing equlp- 


DOUGLAS DC-7, the 
ultimate in comfort- 
able and safe air 
travel. Swift, luxuri- 
ous, dependable — the 
new DOUGLAS DC-7 
justly deserves the ac- 
colades it is receiving. 



y/ A. W. Haydon D.C. Timing 
Motors are used In the ea- 
bin pressuriiation systems. 
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ing has probably the best success record 
of any of the current crop of missiles. 
Manufactured on a build-and-fly basis 
by Martin for the Naval Research Lab, 
the Viking design stays fluid so that 
latest test information can be fed back 
into the layout of the next round. Vik- 
ing was completely changed with round 
No. 8; its fineness ratio was reduced 
and delta fins replaced the trapezoidal 
ones. Tlic single-stage rocket altitude 
record of H6 miles is licld currently by 

What About Tomorrow? 

All tliesc arc milestones on a missile 
road wliich stretches back about 10 
vears in time and at least four billion 
dollars in money. None of the missiles 
in production today is operational at 
anything like the effectiveness expected 
by its designers. 

But if we had to push the button to- 
morrow, u'c could send some missiles 
off in the direction of tlic enemy. To 
that extent, there lias been progress. 

But what of the industry needed to 
back up a large^cale use of tliesc mis- 
siles? Could the country produce 
enough hydrazine in the future to jus- 
tih' designing a missile around that 
propellant now? 

How many J57 turbojets can wc af- 
ford to build and throw away with only 
one using? How many electron tubes? 
How much platinum, gold, silver, tungs- 
ten, copper, chrome, cobalt? 

In short, «hat is the guided missile 
going to cost— not per unit— but per 
offensive? 



VIKING 9 hcad.s for altitude record. 
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Aviation Week Sources Behind Iron Curtain Reveal . . . 


TUPOLEV-200 


Reds Put Muscle ou Strategic Air Arm 

Production of two new turboprop bombers, continuing replacement of obsolescing 
planes, and new development projects underline formidable airpoicer effort. 


The Russians are putting a major development and production program 
behind their slowly growing strategic bombing force in an effort to develop 
a formidable capability for delivering atomic and liydrr^en bombs on inter- 
continental targets. 

Although the bulk of the operational Russian bomber strength now based 
in the Europcau and Asiatic Arctic is still piston-engine Tupolev-4 types 
copied from the Boeing B-29, a new turboprop bomber similar to the Convait 
B-36 is already in squadron service and another sweptwing turboprop bomber 
is in production (Aviation Week Feb. 15 p. 12). 


At the same time the long-range 
bomber production program is swing- 
ing into high gear, hicilitics of the Rus- 
sian and Communist satellite factories 
that have been turning out the MiG-15 
fighter at an astonishing rate are being 
re tooled for large-scale production of 
a new jet fighter. 

’Hiis buildup in the offensive strength 
of Red airpower was predicted cxchi- 
sivciy in this magazine more than three 
years ago (Avt.vTiON Week Feb. 26, 
1951. p. 174). It has been conducted 
at great speed and under rigid sccuritv 
conditions. 'Ilic closely-guarded bomber 
development program has produced two 
new intercontinental weapons: 

• Tupolev-200. Iliis long-range heavy 
bomber is powered by six turboprop en- 
gines and greatly resembles the Convait 
B-36. The Tu-200 also features a radar 
bombing system. Tliis bomber is al- 
ready in squadron sen ice, but estimates 
of the total number produced vary from 


less than 100 to several hundred. 

• Ilyusliin-38. This is a new swept- 
wing bomber powered by four turbo- 
props of the same type used in the 
Tu-200. The 11-38 is also equipped 
with a radar bombing system and is 
known to he in production. It falls 
about midwav between the Boeing 
B-47 and B-52in size. 

’lliese two advanced designs are 
backed up bv a fleet of about 7(50 aging 
but operational Tu-4s, Tupolev's copy 
of the Boeing B-29. 

Iliis Tu-4 fleet is now deployed at 
Irases on Kamchatka and other penin- 
sulas reaching out from the Soviet 
mainland into the Arctic toward North 
America. It is backed by a reserve of 
several hundred additional Tu-4s not 
assigned to operational units. 

But the Reds have not neglected the 
defensive aspects of airpower in favor 
of the bomber fleet. During the past 
few months these seven new Russian 


designs have been reported by Avia- 
tion Week sources behind the Iron 
Curtain: 

• Lavoelikiii 17 modificatioii for ground 
support, powered by a single turbojet 
and carrying a two-man crew. Arma- 
ment is four 23-mm. cannon. 

• Ilyushin 28-2 light bomber, devel- 
oped as a major modification from the 
11-26 series. Plane is now sweptback, 
but otherwise resembles its predecessor. 

• MiG-17 all-weather fighter, radar- 
nosed twin-jet modification of the 
MiG-15 of Korean fame. Plane mounts 
four 23-mm. cannon. 

• Lavochkin flying-boat fighter, a two- 
soat, single-jet waterlxised craft. 

• Rocket interceptor, based on the 
Junkers 8-263, a production develop- 
ment of the German Me-163. 

• All-weather fighter with swept-for- 
ward wings, drawing heavily on Ger- 
man wartime research on ssveiitwing 
design. Plane has two jets, spans about 
68 ft. 

• Delta-wing medium bomber, powered 
bv four turbojets and spanning about 
65 ft. This new design, together with 
tlie rocket interceptor and swept-for- 
uard fighter, are under development by 
a team of cx-Gcrnran designers licadcd 
bv top lleinkcl engineer Siegfried 
Guenther. The team works at the Red 
experimental station at Podberesje. 

► Regular Roster— These new airplanes 
are not all operational. Currently the 
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Red air force and naval units are flying 
about 40 different tvpcs of fixed- and 
rotarv-wing craft in Russia and the 
satellites. Some of the aircraft arc new, 
like tlio turboprop bombers. Some arc 
becoming obsolescent like the MiG-15 
and the 11-26 series. Some arc com- 
pletely outmoded, such as tlic Pe-3 me- 
dium bomber. 

Probably no more than a dozen of 
tlicsc 40 types arc in actual production 
in the Soviet Union today. 

To these piloted aircraft must be 
added the uncertain strength of Russian 
missile developments. Reported at every 
level, from the mere copying of in- 
ferior German wartime weapons to the 
service status of intercontinental multi- 
stage rocket missiles, the Rctl pilotless 
aircraft program presents a cloudy in- 
telligence enigma. 

Greatest defensive strength of the 
Red air force is still in the huge num- 
bers of MiG-15 variants scattered 
throughout the Communist sphere of 
influence. More than two-thirds of that 
strength Is the older MiG-15 used in 
Korea. A newer model with afterburner 
and a guiisigbt based on North .Amer- 
ican F-8f) Sabre equipment is in squad- 
ron slrciigth and replacing the older 
model, 'llic MiG-17 twin-engine fighter 
is just coming into squadron service 
with the Reds. 

The MiG-15 production program pro- 
vided a surprising demonstration of 
Russian ability to mamifiicturc modem 
highspeed jet aircraft. .Although fac- 
tories in the satellite countries wore 
employed to augment Russian fighter 
production, the total MiG-15 output 
far exceeded the total production of 
the United States, Canada and Aus- 
tralia on the North American F-86 
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Developed and produced by Keorfott, 
these units exeirplily accomplishments ot 
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■ RUSSIAN AIRPOWEH 

Sabre for the same period. 

The Russians also put the MiG-15 
through several model iniprotcincuts 
during this large-scale production pro- 
gram. comparable to tlic Sabre dcrelop- 
ment from l'-86A to l'-86l''. 

In addition to equipping tlic Red 
air force fighter squadrons, the MiG- 
15 production program also prosided 
thousands of this sweptwing fighter for 
the Czech, Hungarian, Polisli, Chinese 
and North Korean air forces. The pro- 
duction progr.nin for the 11-28 was also 
of sufficient magnitude to provide the 
.satellite air forces with substantial quan- 
tities of tins twin-jet bomber tliat has 
tactical atomic capabilities over an 
l.SOO-milc tange- 

► All-Wcathct Units— T\so Red de- 
signs, liaiidlc the nightfighting aspects of 
defensive warfare— the 11-26, and ncss’ 
MiC-17s. Reports reaching Avi.vriON 
Wkick indicate that the Russians are 
using airborne interceptor control tech- 
niques in their simulated home-defense 

The control center is the old Pc-2 
bulging with radar gear. It cruises near 
its maximum altitude and vectors the 
MiCs toward the target. Recent inaneu- 
sers of the Red air foreu tested the 
efficiency of this method. 

One controversial item on the Red 
roster is the rockct-propcllctl figlitcr. 
Tlicre have been repeated reports of in- 
terceptor dcsclopmcnts based on the 
German Mcsscrschinitt 163. ndiich was 
later turned over to Junkers for produc- 
tion redesign as the 8-263. 

According to these reports, .squadrons 
of the rocket fighter are in service. 
But Aviation Week sources say that 
the development program for these un- 
usual planes is turned on and off. de- 
pending on how the winds of top-le\cl 
policy blow. 

As of June 1953, this dcsdopinent 
program was being )nirsucd, but there 

the fall, the entire program was can- 

It is not known yet whether work is 
under way again. 

► Ground Support— Indications arc that 
the Reds were .slow in providing new 
designs for ground support, the tradi- 
tional task of their air service. Until 
the end of 1953, all ground-support 
units were equipped with Il-lOs— slightly 
modernized s’ctsinn.s of the old Stormo- 
vik of World War ll-and with Pe-2s. 
another old aircraft. 

Recently the La-17 long-range fighter 
has been adapted for the job of ground 
support- Rebuilt into a solitl-nnscd, 
two-place attack craft, the La-17 is en- 
tering squadron service with the Rus- 

Apparently this aircraft, built as a 
backstop at the same time the MiGs 
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were in production, never measured up 
to the standard interceptor. 

The La-17 saw limited service in 
Korea during the winter of 1951-52 
but did not distinguish itself in air-to- 
air combat with tlic Sabre- 

Oldcr model MiG-15s arc also being 
assigned to groimd-supiMirt duties in 
considerable number. 

One of the unsolved puzzles of Rus- 
sian as'iation is the scope and effective- 
ness of their pilot twining program. It 
IS obvious that a large quaiititv of well- 
trained pilots is rctinired to man the 
fighter forces, in addition to the grow- 
ing demand for aircrews to operate the 
steadily increasing bonilxir fleet. 

Some indication.s of serious defieienev 
in training were evident in Korea where 
the general skill 1 c\lT of pilots encoun- 
tered by USAl' Sabre pilots was low, 
and in the extremely limited number 
of flying hours logged by the two Polisli 
MiG-15 pilots wlio fled to Denmark 
with their planes. 

The training problem for aircrews 
capable of handling long-range gas-tur- 
binc-powered bombers and radar bomb- 
ing systems is esen more complex as 
USAh’s Strategic Air Command ran 
testify. However it seems safe to as- 
sume from the determination and cffiitt 
poured into the solution of other Rus- 
sian aviation problems that whatever 
pilot deficiency now exists mas not per- 
sist for long. 

► Light Bombers— The Rus.siaiw erred 
in their selection of tlie Type ! 50 for 
t.ictical bombing. Developed as a much- 
reworked version iif a Junkers wartime 
design, the T\ pc 150 utTcr livc'd up to 
its advance jjerformance calculations. 

As a .stopgap measure, tlie 11-28 was 
modifial by the replacement of its 
straight wing witli a swept planfonn 
and the installation of engines with 
about 10% more thrust (Avi.vriON 
Week Jan. 11. p. 14). 

Most squadrons liave been equipped 
with the straiglitwing 11-28 for some 
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time; the newer II-28-2 sweptwing niod- 
ificatious arc being rushed into service 
as long-overdue replacements for the 
straiglitwing bomber. 

► Naval Units— Latest reports s.ay the 
Russian.s liasc three aircraft carriers in 
operation. Most of the planes are 
MiG-1 5s with arresting gear; a few 
older diiebonibcrs complement the 
MiCs. 

Other than the one ijrototypc flying- 
boat fighter observed last vear (Avi.v- 
•nos Week .Aug. 24. 1953.' p. 11). no 
new watetbased aircraft have been re- 
|3ortcd. 

TTiere is a new torpedo bomber of 
recent sintage— tentatively designated 
tlie T'u-12— whicii is land-based. It re- 
sembles the 11-28 series, and carries two 
20-in. torpedos in its slim fuselage. 

The H-4. used for tiic torpedo task 
during World War II. has been tele- 
g;itcd to training status. 

► Helicojstcrs- Two neat helicopter de- 


signs, eredited to Mikliail Mil. have 
appeared in recent ait displays at Mos- 
cow's T'ushiiio air]jort. Both are single- 
engine, single-rotor craft, resembling 
the Sikorsky S-51 and S-55 cxtcnialh. 

I'here lim e been no reports of licli- 
copters in niilitarv service in Russia 
Ot the satellites. Liaison and communi- 
cation tasks continue to be handled b\ 
a collection of venerable biplanes and 
inonoplancs in tlie lOO-lip. category. 

This picture of Red air strength 
shows a steady and in some eases spec- 
tacular grow th of a modern gas-turbine- 
powered air force backed by engineering 
i.nd production effort required by tlic 
tremendous tcclmica! advances of post- 
war aviation. .American observers of 
tlie Russian aviation scene still tend to 
underestimate gravely the Soviets' tech- 
nical skill, production capacity and the 
tenacity with which they arc carrying 
out tlicir piibliclv announced policy 
of try ing to building an air force second 



One of the factors that can easily 
throw an American view of Russia out 
of focus is the sini|jle fact that while 
onlv a relatively small portion of .Anieri- 
cau technical skill and productive ca- 
pacity is being used for the dcvclop- 
iiient of air-atomic capabilitv, a much 
liigbcr percentage of availalilc Russian 
fcsoiitccs is being applied to the same 
Ijroblem. In absolute measurement of 
effort da-oted to military airpower the 
Russians may well be exceeding iiur 

Enicrgcucc of the Russian strategic 
air force is the aid result of only 10 
years of dcvclopnicut. It is an accom- 
plislmient that has been a rude jolt to 
teelinical observers this side of the Iron 
Curtain. T'hat jolt is even harder for 
U.S- cx|>ert.s to take when Hiev eon- 
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Streaking over California at more than 
750 miles per hour, the Douglas-Navy F4D 
Skyray handily set a new official world's 
speed record. In designing panels and 
access doors into its sleek "skin" to minimize 
friction and withstand excessive loads at 
high speed, Douglas engineers specified 
Camloc Fasteners. These quarter-turn 
fasteners not only hold with a powerful 
grip, but release easily and quickly 
for faster maintenance. 

In many military and commercial planes 
throughout the world, Camloc Fasteners provide 
safer, quicker, more economical fastening. 
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sidcr the immense drain of engineers, 
manpower and material tliat went into 
the pittcly dcfcnsis'c aspects of Russian 
iiirpowcr, tlic buildup and supply of the 
Communi.st air forces in the satellite 
countries, and the replacement of air 
materiel in Korea. 

The new poliev was adopted toward 
the end of World W’ar II by top 
Russian militiirs bra.ss. During that 
conflict, tlic Russian air force managcxl 
to mount s'crs few bombing raids on 
Cennany, Tliosc efforts sliosved them 
their sveakness. The joint US-Btitisli 
strategic bombing that blasted Gcrnian 
indnstts' into nibble showed them wTial 
lurpowe-r could do. 

The atomic bonilis that rocked Hiro- 
shima and Nagasaki su]]plicd the final 

Linkexl h\ tradition to tlic ground- 
support mission, the Russian air force 
broke its time-forged chains in the 
immediate postwar [icriod in time to 
ride the crest of the jet-powered tech- 
nical rci'olutimi that forced all of the 
great nations of the world to build 
their airpower anew. To aid Russian 
tcchnologs-, a sizeable- ijortion of Ger- 
man engineers and scientists were im- 
ported and base made substantial con- 
tributions to the growth of the 
postn-ar Sosiet air force. 

In retrospect it is easy to discern the 
tremendous effort Russia has desoted 
to building its postwar airpower— an 
effort about which the United States 
has been duly warned liut still tends to 
undcrestiniate. 

Since 1946 the Russians have built 
a fleet of long-range piston bombers 
cquisaicnt to our B-29s. which are 
still in active scn’icc with SAC. ’^ITicy 
ha\c produced a jet fighter force that 
boasts more modern swcptwiiig inter- 
ceptors tlian the combined N.ATO 
powers. Thci' liave built a military air 
transport system equipped witli twin- 
and four-engine pianos to link tlicir 
extensive airbase network. 

Tlitw arc HOW' well along on build- 
ing a fleet of gas-turbiiic-powcrcd long- 
range bombers capable of carrying the 
atomic and li'drogcn bombs also de- 
veloped bv Soviet scientists. 

But just as in the case of the atomic 
bomb, tlie Russians did not ignore the 
clumcc to brag about their strength. 

An unnamed Russian general, writ- 
ing in tlic official Moscosv newspaper 
■'izvestia,” says this: 

•'III the United States, a great deal 
is written on the so-called global, inter- 
continental or trans-occaii strategy. Tlie 
authors of tliesc theoretical exercises 
picture a war as if their adversaries had 
no means of embarking on tliis kind 
of strategy. 

•'Would it not be wiser to assume 
tlic opposite?" 
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New Doctrine A im s to Stabilize Industry 

Peak deliveries scheduled for this year ivith gradual decline to plateau level in 
1956. Future net incomes may surpass record year of 1953. 


Foi the first time in its turbulent postwar history the aircraft manufacturing 
industry can look forward to a period of relative stability and high sales volume. 

Aircraft manufacturing will reach its poshvar high-water mark during 1954. 
The floodtide of military orders stimulated by the Korean crisis should reach 
its crest of deliveries to the Air Force, Navy, Marines and Army this year 
and then begin a gradual decline in 1955 to reach a maintenance and moderni- 
zation level in 1956. M'ith few exceptions, airframe, engine, parts and acces- 
sory manufacturers already have enough business in their current backlogs 
to keep their plants busy until 1956. 


During 1953 tlie aircraft manufactur- 
ing industry built about 135 million 
airframe pounds, of which only 10 mil- 
lion pounds represented civil aircraft. 
About 12,000 military planes were de- 
li\ cted, in addition to some 4,700 com- 
mercial transports and utility aircraft. 

► Mote Airframe Weight-During 1954 
the number of military aircraft de- 
liveries will remain at about tlic 1953 
level but airframe weight will continue 
to increase by another 10%. as a 
higher percentage of heavy transports 
and jet bombers swell the military de- 
livery total. 

Sales, which reached about $9 billion 
during 1953, will continue to climb 
during 1954, paralleling the increase 


in airframe wciglit- A decline of per- 
haps 15% in gross sales looms for 1955, 
but th. 1 t year's sales level should still 
be above the cxtremclv prosperous year 
of 1952, 

With the expiration of the excess 
profits tax on Dec. 31, 1953, and pros- 
pects for more liberal tax approaches to 
such key items for aviation manage- 
ments as depreciation on facilities, and 
research and development expenditures, 
and a new determination of allowable 
costs, it is not unlikely that net income 
for the industry uiil surpass even the 
record mark of 1953 in succeeding 
years, despite a gradual decline in total 
.sales volume. 

► Nlilitan- Market— Tlie military market 


will continue to be the key to the 
economic health of the aircraft industry. 

Here is the outlook for military busi- 
ness under new airpower doctrine of the 
Republican Administration that sub- 
mitted its first federal budget (covering 
the fiscal year 1955) early this year. 

'ITic aircraft industry still is working 
on a large p;irt of the $40 billion ap- 
propriated for aircraft procurement in 
the three fiscal years after the outbreak 
of war in Korea. On Jan. 1, 1954, the 
Defense Department ledgers carried a 
total of $27 billion in appropriated but 
imexpccted funds for aircraft procure- 
ment. This represents work already 
contracted for with the industry but 
still not delisercd or paid for. Tlicsc 
same ledgers also showed a total of 
$7.6 billion available for new aircraft 
procurement contracts in 1954. 

► Level Stays High— Actual spending by 
the Defense Department for military 
aircraft (out of the S27-billion unex- 
pended balance) is programmed for 
S9.3 billion in fiscal 1954 ending next 
June 30 and 59.1 billion for fiscal 1955. 
This compares with $7-5 billion spent 
in fiscal 1953 and S5 billion in fiscal 
1952. According to Defense Depart- 
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Weighl delivery rate of aircraft in postwar years 



Aircraft delivery rate in thousands of planes 


incnt figures, the aircraft industry will 
enter fiscal 1956 on July 1, 1956,' with 
a backlog of about $17 billion in mili- 
tary aircraft procurement. 

For an industry whose total military 
sales volume was about 10% of that 
figure as recently as 1950 this is still a 
pleasant prospect. 

► What’s Ahead— While Defense De- 
partment expenditures are the best in- 
dex of current business in the aircraft 
industry, the new obligational authority 
requested for aircraft procurement in 
each budget offers the best clue of what 
is likely to happen two and three years 
hence. By watching new obligational 
authority for aircraft procurement it is 
possible to chart a curwe sliding down- 
ward from the peak of the Korean 
crisis to the level at which the aircraft 
industry is likelv to settle. 

Contracting by the military reached 
a peak in 1953, when about $12 billion 
worth of orders were given to the air- 
craft industry. For fiscal 1954 a total 
of about 57-7 billion is scheduled for 
new aircraft contracts, while fiscal 1955 
is programmed for 56. 5 billion in new 
military aircraft business. 

This S6-billion annual aircraft pro- 
curement level, plus another billion for 
missiles and special avionics devices not 
included in aircraft costs, is about where 
the aircraft industry will probably 
emerge in 1956 after the post-Korean 
buildup. In dollar volume tnis is about 
two-thirds of the post-Korean peak but 
more than three times the level of the 
pre-Korean industry of 1950. 

niis $6-to-$7-billion annual level is 
clearly forecast in the fiscal 1955 budget, 
because this is the first budget since the 
Korean war began that is based solely 
on a maintenance and modernization 
rate for the aircraft strengths already 
authorized for the Air Force. Navy\ 
Marines and Army. AH of the funds re- 
quired for the expansion to these 
strength levels have been provided in 
previous years’ appropriations (fiscal 
1951-54). ■ 

► 5,500 Planes a Year— Present plans 
call for financing about 5,500 new 
planes annually, to be split among the 
services as follows; 

• USAF— 3.600 planes and about S4 
billion. 

• Navy— 1,600 planes and about 52 bil- 

• Army— About $50 million. 

► A Backward Look— At the end of 
1953 the manufacturing industry could 
look back on a period as hectic as its 
frantic expansion to meet the demands 
of World War II. The expansion trig- 
gered bv the Korean war gave the in- 
dustry the double burden of expanding 
military airpower and at the same time 
modernizing it to meet the technical re- 
quirements of the jet era. Looking back 
it is now possible to measure the im- 
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pact of tills dual rcqiurcinciit. Here 
aa’ sonic nf tlic tilings that hap(5cncd; 

• Production. Output cliinhed ficiin a 
1950 total of 5.000 planes, most of 
them piston-powered, to 12.000 planes, 
over half of them jet-powered in 1955. 

• Employment. Total cmplmmtnl 
soared from 257.000 ssorhers in' 1950 
to 750,000 in 1953- 

• h'acilities. Slightly more than S5.5 
billion «-a.t imested in new facilities 
between 1950 and 1953. Tliis compares 
with S3.S billion in new facilities during 
the wartime period 19T0-d5. During 
the 1930-53 expansion 54% of the new 
facilities (about SI. 2 billion) were jiri- 
vatelv financed in contrast to about 
10%' (S420 million) during the World 
\\'ar II expansion, .\bout 66% of the 
|Jo.st-Korean expansion was for tools and 
production equipment with 54% dc- 
soted to new plants. 

• Plants. Plant area increased from 65 
million sq. ft. in 1950 to more than 
12S million sq. ft. at the end of 1933. 

► New IxK>k— With the end nf actual 
fighting in Korea and the buildup of 
production facilities virtualh' completed 
it was possible for the incoming Repub- 
lican .^dmini.stration to take a new look 
at the militars- aircraft production pic- 
ture and organize a new program aimed 
at meeting the requirements for main- 
taining a superior national airpower over 
a lO-to-20-year period instead of the 
frantic mobilization to meet the threat 
of another world war that was exiiectcd 
in 1934. 

Tlie nesv program, designed to un- 
.scramhlc a number of tangles created bi’ 
the air of urgency in the post-Korean 
expansion and meet the new airpower 
doctrine organized hy the National Se- 
curitx’ Council and President Eisen- 
hower, lias produced these trends: 

• A further stretchout in production 
.schedules. 

• Cutbacks in future orders for ohsolcsc- 
ing aircraft tspes and more emphasis 
on increased production of nesver t\|jcs. 

• Tighter policy on proenroment of air- 
frame and engine s|)ares. 

• Harder bargaining on new aircraft 
procurement contracts. 

• lleasT pressure on iiidnstiy to re- 
duce |)roduction costs and return to 
normal prodiicfimi operations. 

• Narrowing the )>Todiiction liasc hack 
to the original aircraft industrs' and 
tlimimition of most second-source pro- 
ducers oil major airframes and engines, 

• Increasing emphasis on technical com- 
[ictition anil prosed pcrforniancc in con- 
trast to '‘blue-sky” engineering prom- 

• Trend toward dcseIo|imcnt of com- 
plete weapons svstcins rather than in- 
disidua! items 'of hardware such as 
aircraft, armament, maintenance equip- 
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► Tailored to Fit— The cunent stretch- 
out of production schedules has been 
done on a company-by-company basis 
tailored to meet each particular 6rm’s 
problems rather than by universal ukase 
in the manner of the Truman Adminis- 
tration stretchouts. The aim is to get 
production schedules on a realbtic basis 
that can be handled by companies with 
a normal work week and will keep their 
production and engineering forces oc- 
cupied until new models phase into 
the program. 

A good example of how this works 
is the B-47 production program— largest 
on USAF schedule— at Boeing, Douglas 
and Lockheed plants in Wichita, Tulsa 
and Marietta. TTie B-47 production has 
been stretched by about 12 months in 
each plant- This time will permit Boe- 
ing-Wichita to phase into B-52 produc- 
tion. Douglas will have time to phase 
into production on its B-66 bomber at 
Tulsa, and Lockheed will follow its 
B-47 svith its C-130 turboprop transport. 

In each case there will be a mini- 
mum loss of production workers be- 
tween programs. If earlier schedules 
had been followed, there would have 
been a gap of about 12 months during 
which the production forces would have 
had to be reduced and then rebuilt for 
the new programs. 

This principle has been applied 
throughout the industry on the basis of 
information furnished the military by 


each company on its individual prob- 
lems. The net result has been to slice 
a portion off the production peak 
formerly scheduled and push it forward 
to fill in the bottom of the valley that 
loomed after the peak had been passed. 
TTris should add a strong element of 
stability to an industry that has been 
badly plagued by peak-and-valley pro- 
duction curves. 

► Business Basis— Another characteristic 
of the new Pentagon approach to air- 
craft manufacturers is an attempt to 
get military procurement back on a 
hard business basis after the hunied 
and necessarily wasteful practices of 
the Korean emergency. Main factors 
in this trend are: 

• Abandonment of letters of intent ex- 
cept as an emergency procedure. Both 
USAF and Navy are still working hard 
to reduce the tremendous backlog of 
letters of intent accumulated in 195! 
and 1952 when the pressure was heavi- 
est to pour money quickly into aircraft. 
No letters of intent are being used for 
new obligations except for emergencies 
such as modification program.s. 

• Return to fixed-price and incentive 
target-type contract. Pentagon is put- 
ting tlic pressure on contractors to 
negotiate these types of firm contracts 
before new procurement funds are 
obligated. This puts both the Pentagon 
and the contractors in better bargaining 
positions. 
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U. S. AIRCRAFT INDUSTRY, 

TOTAL EMPLOYMENT {in thcuiMndi) 

Acft. Other AcFL 

Enjinej Props Psrti 4 
Aiicnk 4 Parts 4 Parts Equipment 
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773.6 
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I ▼ //////// /// sleeving from 
Resin Indus- 
tries for these important 
reasons: 1. Meticulous com- 
pounding by skilled chemists 
assures strict adherence to 
exacting specifications. 

2. Precision workmanship. 

3. Rigid quality control 
guarantees uniformity. 4. 
Prompt and understanding 
service. No wonder Resinite 
is the largest supplier of 
vinyl sleeving to the aircraft 
industry. Write for samples 
and prices. 
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• Conservative policy on progressive 
payments. Pentagon feels that some 
manufacturers were allowed to build ex- 
cessive inventories. It will now monitor 
all future payments of this type to make 
certain they fall within the strict in- 
tent of the law. Progress payments arc 
permissible under USAF contracts. 
Thev' arc specified in Navy contracts, 
but policy will be more stringent than 
it has been. 

• Reduction of overtime operations and 
subcontracting. Both of these items are 
expensive and add considcr.ibly to air- 
craft costs. 

► Keener Competition— Although the 
aircraft manufacturing industrv’ as a 
whole will prosper for at least the next 
hvo rears, the fortunes of individual 
firms will fluctuate with the qualit)' of 
their products. The technical revolu- 
tion that began with the advent of jet 
power is still in full swing and manu- 
facturers who fail to match its |)acc 
with their products will inc\-itably pay 
the penalty of falling .sales. Never was 
technical competition keener nor the 
market for new ideas more bullish in 
the aircraft business. During the hectic 


post-Korean months virtually every air- 
craft in prospect was ordered into quan- 
tity production to meet the anticipated 
major crisis year of 1954- 
Now that emphasis has shifted to 
building aiqrovver for the long pull, the 
emphasis is on quality first and quantity- 
second- Both USAF and Navy's Bu- 
reau of Aeronautics hatched some 
notable technical turkeys when the em- 
hasis was on quantity at any price and 
oth arc now taking a much more 
conservative technical approach to their 
new equipment buying. For example, 
USAF is currently deferring several 
large procurement obligations for quan- 
tity production of particular aircraft 
until initial flight tests have yielded 
sufficient technical data to indicate the 
planes can perform as promised. 

It is inevitable that some manufac- 
turers who have done well in the era 
when virtually everything was being pro- 
cured will suffer when this technical 
performance squeeae is applied. 

TIic pace of aircraft development is 
still moving so fast that companies who 
are going well today may be far down 
the gross sales list in another three to 
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five years. Finns who ate still small 
loday but well equipped with aggressive 
scientific talent well attuned to military 
requirements may also mushroom with 
equal speed and move up into the top 
brackets. 

► “Feast or Famine" Problem— Ever 
since the sound rcconrincndations of 
tlic Presidential Air Policy Commis- 
sion headed by Thomas K. Finletter 
dissipated in a political fog during the 
1949-50 Democratic economy wave, the 
aircraft industry has been plumping for 
a long-range aircraft procurement policy 
to avoid the “feast and famine” so 
shockingly demonstrated twice in the 
last IS years. The full import of how 
tremendously expensive this “feast and 
famine” cycle is in terms of taxpayers’ 
dollars has never been adequately 
demonstrated either to the taxpayer or 
the representatives they elected to Con- 
gress. 

► Six-Prong Attack— In the meantime 
the Aircraft Industries Assn, has recom- 
mended a specific six-point program to 
both the govenunent and industry to 
reduce production lead time and the 
cost of military aircraft procurement. 
Tliese points are: 

• New contracting techniques. Sub- 
stantial savings on aircraft already in 
production can be realized if nianufac- 
lurers are authorized to place advance 
orders for long-lead-time components. 

• Streamlined approval procedures. 
.Armed services procurement regulations 
now require too many essential manu- 
facturers operations to be deferred until 
they are specifically approved by the 
military procurement officials. Time 
required for these approvals varies from 
a week to three months and increases 
the cost of the end item and the time 
necessary to deliver it. 

• Reduce the imiiiber of changCHatders. 
More thorough evaluation of aircraft 
prototypes would eliminate the need 
for many change-orders that are issued 
during the early stages of large-scale 
production. 

• Maximum simplicity commciisurate 
witli performance requirements. Efforts 
toward standardization of certain air- 
craft parts and components would de- 
crease production time and cut manu- 
facturing costs. 

• Increase production process engineer- 
ing. Present regulations limit the 
amount of monev a manufacturer can 
spend on "process engineering" during 
execution of a production contract. 
This limits the development of im- 
proved manufacturing techniques that 
arc basic factors in cutting both cost 
and time. 

• Production stability. More airpower 
can be obtained at less cost by a stable 
production program than by the astron- 
omic funds poured into "crash” pro- 
grams in order to meet various inter- 
national aises. 
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a molded boron-carbon resistor 


The inherent superiority of a boron-carbon 
resistor is now available with added 
advantages of a fully insulated unit. The 

IRC Type MBC ' . watt, 1 % resistor 
offers significantly better characteristics 
plus protection against damage during 
assembly. Send coupon for detailed information. 
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SHAPE OF THINGS TO COME in military avionics includes giant clascd-IoDp super systems, typified by Project VoUcaii traffic control 
system developed by AP Cambridge Research Center. Photos show groiirid.based radar fleft) and electronic computers (riglit). used with 
"data link" for automatic transmission of instructions to aircraft and for controlling tlicir HIgUt patlis. 


Avionics and Airpower 


New Techniques Buttress Avionics’ Role 


Trend towarrl giant super systems, coupled with tiny 
microtronic devices and developments in oufom«/iofi, 
indicates what’s ahead in military avionics. 

By Philip Klass 


Three major trends iu military avionics development, applicaliou and 
manufacturing stand out among the significant advances and disclosures of 
the past year. 


• Giant super systems, for air defense, 
tactical ait support, traffic control and 
landing. 

• Microscopically .small constmetioD, 
using radically new techniques, to re- 
duce greatly avionic equipment size and 
weight. 

• Automatic-factory-type ptoduebon of 
avionic equipment. 

Super Systems 

The day of the military pilot flying 
as a free agent in search of a target of 
opportuni^ is fast disappearing. If mili- 
tary aircraft are to carry out their in- 
creasingly important role in thenational 
defense, they must be controlled like 
chessmen from a command headquar- 
ters which has up-to-the-instant in- 
formation on the disposition of enemy 
air and ground facets, as well as its 
own aircraft- 

► Avionics’ New Role— Providing cen- 
tralized information and control— ac- 
curately and precisely— is the important 
role of avionics in military airpower. 
This is increasingly trae for continental 
air defense and tactical air support. It 
is the need for centralized intoimation 
and control centen that is responsible 
for the coming era of super systems. 


The super systems will employ many 
radars or other sources of intelligence 
(either ground-based or aitbonic), vast 
communications networks to feed such 
intelligence into ground-based or air- 
borne control centers, batteries of digi- 
tal computers to analyze raw data, dis- 
play boards to picture graphically the 
tactical situation, and Anally, a data link 
to transmit automatically infonnation 
to aircraft and control their flight path 
or point of bomb release. 

► Systems Under Development— An in- 
creasing portion of our military budget 
is going into the development and pro- 
curement of super systems for air de- 
fense and tactical air support. Largest 
and most complex of these, for conti- 
nental air defense, are being developed 
under the AF Cambridge Research 
Center and Massachusetts Institute of 
Technology's Lincoln Laboratories. 
Many avionic manufacturers and sev- 
eral other military establishments and 
universities are plaving prominent roles 
in the system development. 

Tactical air control systems, being 
developed under the Rome Air Develop- 
ment Center, are the first super-system 
attempt to apply the latest avionic tech- 
nology to tne difficult problem of 
ground support. 




AUTOMATIC FACTORY for avionics bos 
come faster than expected. Photo shows one 
step in process at Navy-Natioiial Bureau of 
Standards’ pilot pbnt, now in operation. 
Signal Corps and USAF also have automa- 
tion programs. 
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111 one sense, these 'J’AC systems 
n ill be miniature air defense systems de- 
signed to protect tactical areas from 
enemy air attack. However, they must 
also provide for ground support opera- 
tions and be designed for maximum 
mobility and quick setup, requirements 
that are not imposed for continental air 
defense. 

► Super System Foreninner— Several 
months ago, USAF's Air Research & 
Development Command took the se- 
curity wraps off Project Volscan, a 
nearly automatic traffic control system 
developed by its Cambridge Research 
Center (Aviation Week Dec . 28, 
1953, p. 38). It provides a look at the 
nature of the super systems to come. 

\'olscan’s specific mission is to con- 
vert a cloud Or randomly arriving jet air- 
craft, returning to base with near-empty 
fuel tanks, into an orderly stream so 
that eacli plane arrives in proper close- 
order sequence witliout delays at low 
altitudes where fuel consumption goes 
up by a factor of three. 

Volscan consists of; 

• Search radar, which spots all aircraft 
returning to an airdrome. 

• Automatic trackers (Antracs), which 
isolate and track individual aircraft 
blips, thereby converting a search radar 
into manv tracking radars. 

• Schedule computer, which calculates 
earliest, noiKonflicting time of arrival 
for each aircraft. 

• Flight path computers, which calcu- 
late flight path each plane must fly to 
arrive at scheduled time and provide 
continuous signals indicating requited 
airplane heading and altitude. 

When Volscan was demonstrated to 
the press, the flight path computer in- 
structions were relayed by human oper- 
ators os’cr voice radio. The next step, 
which has already been tried experi- 
mentally, is to employ a radio "data 
link" which automatically transmits 
individual flight path computer instruc- 
tions to the appropriate aircraft’s instru- 
ment panel or its automatic pilot. In 
the latter case, the flight path com- 
puter will automatically maneuver the 
airplane onto the required flight ratli by 
means of its automatic pilot, fully clos- 
ing the ground-to-air loop. 

► Closed-Loop Systems— From a func- 
tional standpoint, a closed-loop Volscan 
operating tnrough a data link shows 
the pattern of future super systems. The 
problem which Volscan solves is admit- 
tedly less difficult than trying to vector 
interceptors to fast-moving targets, or 
nccuratdv pinpointing frontline ground 
targets. 

From the standpoint of techniques, 
the TAC and ADC systems may employ 
digital computers instead of the analog 
types used throughout Volscan. 

► New Digital Computer Role— The 


growth of super systems has created an 
important new role for large electronic 
digital computers, which may easily 
overshadow tlieir first use as extremely 
highspeed versions of conventional cal- 
culating machines. 

Ihis is the application to "teal-time" 
problems, such as traffic control, fire 
control, mi.ssile guidance, and ait de- 
fense, which were previously in the 
exclusis'e domain of aitalog computers. 

('llie tcrmiirology of "digital” and 
“analog,” widely used to distinguish 
between the two types of computers, is 
somewhat ambiguous, since digital com- 
puters function as analog devices when 
solving real-time problems. Despite this, 
the terminology will be used here for 
lack of better names.) 

A real-time problem is one in which 
the computer receives essentially con- 
tinuous data tm the parameters of an 
ci’cr-changing problem from which it 
calculates continuously an up-to-the- 
instant solution. For example, a radar 
might supplv a computer with informa- 
tion on the beating, height, and dis- 
tance of encmv bombers and our own 
fighters, from whicli the machine would 
compute continuously the required in- 
terceptor heading and rate of climb. 

► Must Be Speedy— To solve real-time 
problems, digital computers must be 
extremely first, have suitable storage 
registers to hold changing input-output 
data momentarily. One machine with 
such capabilities is the 4,500-tube ER.4 
1105, dcs’cloped by Engineering Re- 
search Associates Division of Reming- 
ton-Rand for undisclosed use by the 
Defense Dept. (Aviation Week' May 
11, p. 67). Rcm-Rand says the machine 
c-an perform 14,000 additions per sec- 
ond, 4,000 multiplications per second. 

More recently, two real-time com- 
puters which arc small enough for use 
in large aircraft have been announced 
bv Jacobs Instrument Co. (, Aviation 
Week Feb. 1. p. 45). The smaller of 
the two is capable of handling nine vari- 
able inputs, providing three variable 

,^l major digital computer manufac- 
turers are belies'ed to be working on air- 
borne or ground-based real-time corn- 
puters for 5efense needs, in addition to 
the general-purpose machines which 
are plaving increasingly important and 
useful roles in the aircraft, avionic, and 
other industries. 

► Digital Communication— The vast 
communication networks which form 
the iifestream of the super systems im- 
pose new demands on a radio spectrum 
already bulging at the seams. 

Information-theory developed in re- 
cent vears shows that voice communica- 
tion using conventional amplitude 
modulation is extremely wasteful of 
spectrum bandwidth. By converting 
speech into coded pulses (called “digital 
communication”) for transmission, in- 
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dividual channel bandwidth can be 
compressed from 3,000 cps. to 100 cps. 
or less. This means that 30 times as 
many channels can be provided within 
the same band. 

There are a variety of ways in which 
speech can be pulse-coded. The AF 
Cambridge Research Center is digging 
deeply into the subject to devise a 
versatile system in which spoken words 
can be pulse-coded and then decoded 
automatically into printed words. 

If successful, a command spoken at 
an ail defense center would appear in- 
stantly as a printed message in remote 
air defense centers and in teletype- 
equipped aircraft. (An airborne tele- 
typewriter under development by the 
Wright Air Development Center is ex- 
pected to weigh less than 50 lb. includ- 
ing tape cutter and tianscrfbei.) All 
words will be spelled phonetically, i.e.. 
"fonetikh'.’’ 

Meanwhile, work on less sophisti- 
cated forms of digital communication 
is being sponsored by the Rome Air 
Development Center. One of its con- 
tractors, Melpar. Inc., has des'cloped a 
speech synthesizer which constructs in- 
telligible speech from a pulse code hav- 
ing a bandwidth of only 75 cvcles, 

► Pulse-Coding Advantages— "fhe ability 
to transmit oral commands instantly to 
far-flung sites in the form of printed 
instructions can prevent misundetstand- 
ing, save precious minutes in the event 
of an enemy attack. 

In addition to convenience, speed, 
and reduced bandwidth requirements, 
there is another important advantage: 
Pulse-coded messages can be scrambled 
in a wider variety of ways than is pos- 
sible with present communications sys- 
tems to prevent an enemy from deci- 
phering them. 

► Data Link— Several systems of trans- 
mitting information (not voice) by 
pulse-code modulation are presently un- 
der development or test at AFCRC, 
Rome Air Development Center, and in 
the Navy. The advantages of pulse- 
coded transmission of command and 
control information, called “data-link,” 
are reduced bandwidth (or reduced 
transmission time) and the abflity to 
operate with a poorer signal-to-noise 

Data link is intended to enable tacti- 
cal and air defense centers to control 
the flight path or bomb release point 
of individual aircraft via its automatic 
pilot. Data link will also be used to 
flash command instructions to pilots 
on a special cockpit instrument. 

► Handling Super Systems— Advent of 
super systems has forced organizations 
like RADC, AFCRC, and some manu- 
facturers, to set up groups whose sole 
task is to supervise and coordinate de- 
velopment of the many complex sub- 
systems which make up a super system. 
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For exanrplc, RADC has created a 100- 
nian systems division to assure sub- 
system compatibility and the tactical 
usefulness or its super systems. 

AFCRC set up a separate systems 
project section after it round that its 
important research efforts were being 
diverted to systems work- Cambridge 
has now divided its electronics division 
roughly in half, with one group devoted 
to systems work, the other to research 
and component development. 

► Tough Assignment- Finding engi- 
neers with a sufficiently broad bacTc- 
ground for super-systems work is diffi- 
cult. They need experience in radar, 
communications, computers, flight con- 
trol, and tactics. 

However, "it is in systems engineering 
. - . that the real challenge to young 
engineers lies,” R. J. Nordlund of 
WADC's annainent lab has said, Nord- 
lund calls it “the most broadening of 
any phase of the profession." 

Microtronics 

if avionic systems are getting larger, 
the basic electronic building blocks arc 
getting smaller, as well they must, par- 
ticularly for airborne use. Tlicre is in- 
creased emphasis on developing radi- 
cally new components and construction 
techniques which ate mictoscupically 
small, compared with the best previous 
sub-miniature techniques. .^FCRC, 
which is sponsoring some of the work 
in this field, calls it "Microtronies.” 

► Triggered by Transistors- The transis- 
tor, tiny vacuum-tube replacement in- 
vented six years ago by Bell Telephone 
Labs, triggered the microtronic move- 
ment, both with its own capabilities 
and by stimulating interest and research 
in the semi-conductor field. 

At first blush, the transistor's poten- 
tial advantages of small size, light 
weight, low power consumption-heat 
dissipation, long life, made it appear to 
be the answer to the avionic engineer’s 
prayer. But even after transistor inan- 
ufacturers had learned, the hard way, 
tiiat hermetic or improved scaling was 
needed for long trouble-free transistor 
life, there proved to be several other 
limitations to its use in avionics: 

• Low operating temperature. Germa- 
nium transistors were generally limited 
to operation at temperatures below 
70C; practically all avionic equipment 
must be designed to operate in ambient 
temperatures of 85C, frequently higher. 

• Low frequency. Except for experi- 
mental four-clement (tetrode) tran- 
sistors, the device could be used only 
at frequencies up to a few megacycles, 
greatly limiting its radio-frequency ap- 
plications. 

• Low power rating. Maximum power 
rating of production transistors was in 
the order of a few tenths of a watt. 

• Limited availability. Because of lab- 
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Klystron Tubes end 

WIDE RANGE REFLECTS IS YEARS OF 
EXPERIENCE IN MICROWAVE FIELD 


Instruments 

Since 1938, when Sperry sponsored the development of the Klystron, this company has 
extended its application to tubes for low, medium and high-power applications. As a pioneer 
in microwave measuring techniques, Sperry has developed Microline instruments which 
include every type of device essential to precise measurement in the entire microwave field. 

Research and development are continuous at Sperry and the results are always available to you. 
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oistory-type nianutacturing techniques 
—including assembly under a micro- 
scope— transistor makers had trouble 
producing sizable quantities of im- 
proved units with sufficiently uniform 
eharacteristics. 

► Significant Development— One of the 
most significant transistor develop- 
ments of the past year came ses'eral 
months ago when Philco Corp. dis- 
closed 3 radically new manufacturing 
technique which holds promise of cas- 
ing many previous limitations (Avia- 
tion Week, Jan. 4, p- 50). Philco has 



SURFACE-BARRIER technique developed 
by Philco for making transistors by using 

tionic construction. 

introduced two iiinov-atious with its 
■‘surface barrier" technique: 

• Fluid jet etch. Two tiny streams ot 
etching solution arc simultaneously di- 
rected coaxially against opposite sides of 
a small pellet on semi-conductor mate- 
rial, with a potential of several hundred 
volts between the jets and the pellet. 
In less than two minutes, the jets have 
etched two pits in the pellet leaving a 
thin bridge of semi-conductor material 
onlv 0.0002 in, thick. 

• Electroplated junctions. When the 
bridge has been cut to the required 
thickness, the voltage polarity is re- 
versed and metal ions from the jets arc 
electroplated into the pits. By using 
suitable metallic salts for the etching 
fluid, a rectifier-type contact is made 
between the deposited metal and the 
semi-conductor pellet, giving transistor 

► Better Transistors Result- Despite 
limited experience with its new process, 
Philco has achieved the following; 

• Higher-frequency operatioD, with al- 

E ha cut-off frequency consistently 
igher than 50 me., occasionally higher 
than 100 me. 
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• Low voltage-power. New unit oper- 
ates with collector voltage only one- 
third to one-fifth as la^e, and uses only 
one-tenth to one-twenty-fifth as much 
power as point-contact and tetrode tran- 
sistors with comparable frequency re- 
sponse, Philco reports. 

Aviation Week inquiries indicate 
that the transistor industry is impressed 
with the new Philco technique, par- 
ticularly its jet-etch approach to tran- 
sistor fabrication. Here is what they 
like about the process: 

• Easily controlled. Tlie entire process 
is simple, easily controlled, indicating 
that the surface-banier process can eas- 
ily be adapted to automatic production 
machinery. 

• Precise dimensions. Process makes it 
possible to fabricate transistors with a 
very thin bridge of semi-conductor be- 
tween collector and emitter. Tliis gives 
device a high frequency response, en- 
ables it to operate with low voltage. 

• No contamination. Tlie jet streams 
continuously wash away the molecular 
sawdust produced during the process 
and keep pellet surface free of contami- 
nation until after the emitter and col- 
lector junctions liave been formed. 

• No structural damage. Tlie etching 
process operates only on top-layer 
atoms, preventing damage to pellets' all- 
important mono-crystalline structure. 

► High-Temp Transistors— More re- 

cently Philco has disclosed that it has 
made experimental surface-barrier tran- 
sistors silicon, which can operate at 
temperatures of 150-300C. Philco re- 
ports these experimental silicon tran- 
sistors have amplification factors (alpha) 
greater than 0.95 (some as high as 
0.995), and alpha cut-off frequencies 
higher than 10 me. 

On the heels of this disclosure comes 
an announcement that Raytheon Mfg. 
Co. has developed and is testing silicon 
transistors. The company says that pres- 
ent units have been operated at 175C, 
but emphasizes that there is much work 
to be done before it will be in produc- 
tion on silicon transistors. 

One of the most serious obstacles is 
lack of quantity production of silicon 
with required degree of purity. Du 
Pont and others are working on new le- 
fining processes for silicon. Present 
price tag on transistor-pure silicon is 
S430 per pound. 

► Other Semi-Conductor Developments 
—Some of the other noteworthv devel- 
opments in the field of semi<onductors 
during the past year include; 

• High-power transistors, Minneapolis- 
Honeywell recently disclosed that it has 
developed an experimental power 
transistor rated at 20 watts. General 
Electric is currently testing .in experi- 
mental liquid-cooled junction power 
transistor rated at 100 watts. Transistor 
Products. Inc. says it is producing junc- 
tion transistors rated at two watts out- 


High Accuracy Synchro 
for Gyro Pick Off 




As quantity producers of precision synchros we offer 
these specially designed interchangeable rotors and 
stators for gimbal mounting in gyroscopic instruments. 

Errors in the finished instrument of less than 6 
minutes are obtainable as a production operation with 
comfortable working tolerances. (The calibration chart 
in this advertisement shows an error spread of less 
than 3 minutes.) 

Our new plant, built to produce 15,000 synchros 
monthly, now has open capacity which assures prompt 
delivery of these synchros if required. 

Write or phone A. E. Hayes, Sales Mgr., for full 
information. 

Telephone: MAdison 6-2101 (Suburban Philadelphia) 
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put power, in Class B amplifier circuits. 
• Silicon diodes. Ijist fall, Bell Labs 
announced tlic development of a silicon 
alloy diode with a back-to-forward re- 
sistance ratio approximately 1,000 times 
higher than for existing gcrmanhiin di- 
odes, able to operate a 200C tem- 
pcrahires. More recently .Avi.stiox 
\Veek ieatned that Hughes .\ircraft is 
now in production on silicon diodes, 
making it possibly the nation's first 
mass producer. General Electric is rc- 
portetl to be well advanced in its sili- 
con diode development. 



• Transistor photocell. General Elec- 
tric recently announced a p-n junction 
transistor photocell which is extremelv 
sensitive, particularly to infrared radia- 
tion, making it atfractis’c for use in 
missiles designed to seek out heat-radi- 
ating targets. Output from new experi- 
mental photocell is large enough to op- 
erate a relay directly, without interine- 
diate amplification, GE savs. 

► Transistors Too Big— .Mtliongh tran- 
sistors arc small, compared to their 
vacuum tube counterparts, the germa- 
nium or silicon pellet which form.s the 
heart of the device is only a tins- portion 
of the total volume occupied bv a pres- 
ent-day transistor. The leads, tase. sup- 
ports, and otlier paraphernalia add up 
to several times the volume of the 
transistor element itself. 

In coded-pulse voice coninuinica- 
tion, a large number of extremely se- 
lective filters are needed, and transis- 
tors make attractive activc-clcmcnt fil- 

Digital computers .and devices re- 
quire vast arrays of transistor Bip-flops 
and diodes. For some contemplated 
airborne equipments, size and weight 
still would be prohibitive, even if com- 
pletely transistorized with present size 


► Microtronic Construction— That’s why 
Ak'CRC has setupamicrotroniesgroup 
to study and sponsor the development 
of radically new processes for creating 
large arrays of transistors and diodes, 
and their necessary interconnections. 
By depositing successive layers of ger- 
manium (and impurities) on a small 
postage-stamp size card which has razor- 
thin interconnecting conductors en- 
graved oil it, .\FCRC hopes eventually 
to construct a 1,000-cloment transistor- 
diode matrix in a volume of 0.5 cu. in. 

.\FCRC is sponsoring research pro- 
gram.s at Baftcllc and the Mellon Me- 
morial Rcscarcli Institutes, aimed at 
new microtronic basic techniques for 
fabricating or "growing" all types of 
electronic components and circuits. 

Speaking before the Radio Technical 
Commission for .Aeronautics. Di. W. 
R. G. Baker, GE’s vice president in 
charge of its electronics division, said: 
"It may be possible, in effect, to grow 
capiicitors. resistors, as well ns fran- 

It is reasonafilc to assume that 
Baker’s own division is investigating 
this possibility and that some report of 
prioress could come within the next 

By focusing attention on the new 
field of semi-conductors, the transistor 
has opened up vast nav area.s for ex- 
ploration. 

It is not thought inconcei'able that 
a complete semi<onductor amplifier or 
flip-flop stage could be grown, no larger 
than preseiit-d.iy transistor pellets. Tliis. 
if and wlicn it comes, will complete the 
revolution in electronic construction 
techniques which is alrcadv under wav. 

Automation 

Until recently, electronic equipment 
fabrication .seemed to defy automation. 
.A typical et|iiipmeiit consisted of hun- 
dreds of different-sized and -.shaped 
components, laid out in a functional, 
hut hodge-podge manner, with a rat's 
nest of interconnecting wires. 

Among military equipments, elec- 
tronics had the highest percentage of 
hand labor, except possibly for some 
precision instruments. Tliis fact, wlicn 
viewed in the light of vastly increased 
milibiry use of electronic gear, sent 
shivers down the spines of militarv 
mobilization planners. 

.After the war. Britain's Sargrove 
Elecironics Ltd. constructed a machine 
which could turn out 500.000 two-tube 
radio chassis a year automaticallv ex- 
cept for nianuj] installation of tlie 
speaker, power traiisfonncr and tubes. 
Needing a production run of 20-100.- 
000 sets to justify its construction and 
tooling cost, no more machines were 
built after the vast Asian market disap- 
peared behind the Iron Curtain, 

► Printed Circuitry- In thi.s country, the 


military services and industry moved 
more cautiously after the war. 

'I'he Signal Corps and others pushed 
tlic technique of using printed circuitry 
and dip-soldering. Most of the inter- 
connecting wires were etched or printed 
on a fiber board, appropriately located 
boles were drilled or punched, com- 
ponent leads were inserted bv hand in 
these holes, and the entire assembly 
dipped in a solder bath to secure and 
connect the components. 

Today this technique is a widely used 
time-saver in medium or large produc- 
tion runs of botli civilian and militarv 
equipment. 

.About hvo scars ago. the Signal 
Corps contracted w ith GE to develop a 
machine which could automaticallv 
place conventional components in 
|)tiiited circuit boards, acting under m- 
stfuctions from a luagnctic tape oi 
punch card. This program is expected 
to eliminate the major remaining hand 
operation. GE is also developing asso- 
ciated machines to test components, 
cut and form their leads, and transport 
Ihcm to the component placement ina- 
cliinc. 'Ibis program, first reported in 
.VviAi'iON Week (Nov. 17, 1952. p. 
56). is slated for completion bv tnid- 
1955. 

Afcanwhilc the .Air I'Orcc had 
launched a studv-dcvclopmcnt contract 
for automation of avionic equipment 
canstructioii at the Stanford Rc.scarch 
Institute. 

►Navy Bombshell- A^erv little had been 
heard from the Navv. until last fall 
when the Bureau of .Acronnutits 
dropped a bombshell by .iiininmcing 



NAVY.NBS PILOT PLAN T turns out va- 
riet) of small avionic modules almost com- 
pletely automatically. 'Ibis machine silver- 
paints conductor patterns on six ceramic 
nafets at one time. 
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Plenty. You’ll recognize this symbol as a conventional thermo- 
dynamic cycle. But there’s nothing conventional in the new 
developments in thermodynamics at I-T-E. These revolutionary 
developments may well usher in new horizons in the field of 
power generation. 

Development work in thermodynamics is only one of the many 
projects on which the Special Products Division of I-T-E is engaged. 
Other challen^ng assignments include development and fabrication 
of a number of close-tolerance devices for extreme service conditions. 

Whether your problem is new development to performance 
specifications, or fabrication with new and hard-to-work alloys, 
you’ll want to know how this unique organization can help you. 

Send for Publication SP-lOO A 3 today. 
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SPECIAL PRODUCTS DIVISION 

FACILITIES I-T-E CIRCUIT BREAKER COMPANY 

£01 E. Erie Avenue • Philadelphia 34, Pa. 
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tliat the National Bureau of Standards 
liad des’cloped an automatic factory for 
producing electronic equipment and it 
was in pilot plant operation. The code 
name for the operation was "Projeet 
TinkertO)’’’ (recently given the un- 
wieldy designation of “Modular De- 
sign of Electronics" and "Mechan- 
ii;cd Production of Electronics"). 

Within several weeks, more than 
1,000 representatives from every elec- 
tronics equipment and component 
manufacturer of consequence had jour- 
neyed to the "Tinkertos” Mecca, just 
outside of Washington.. 

Industry learned that instead of try- 
ing to automatize conventional elec- 
tronic components and construction 
techniques, NBS had developed new 
components and techniques specially 
suited to autom.ition (.Wiation Week 
Sept. 28. 195J, p. 17, Oct. 12, 1953, 
p. 72). 



MODULAR-DESIGNED avionic sub-as- 
sembly (called MDE) turned out in ‘Tcoject 
Tinkeitoy" automatic factory is constnicted 
tiom small ceramic wafers, uses tape resistors, 
printed capacitors and conductors. 

► Ceramic Modules— Keystone of the 
process is a small ceramic wafer, seven- 
eighths of an inch square, which is ma- 
chine-formed and upon which are 
printed necessary conductors. Printed 
capacitors on ceramic bodies, or re- 
sistors printed on tape, tube sockets, or 
inductors are attached to the ceramic 
wafers, several of which ate then stacked 
and interconnected to form a completed 
module, all by machine operations. 

Except for conveying wafers from 
one machine to the next, the present 
pilot plant is almost fully automatic, 
including testing machines which auto- 
matically throw out rejects. 

^ TinJtertoy Advantages— The Navy sees 
several attractive advantages to its new 
process; 

• Lower cost. Recent study by a man- 
agement consultant indicates that 
Tinkertoy plant can cut cost of build- 


CO.MPARISON of Navy sonobnoy con- 
structed with conventional techniques, r^t, 
and new "Project Tinkertoy" MDEs, shows 
how new process eUminates familiar "nt’s 
nest" of interconnecting wiring. 

ing electronic equipment up to 44%, 
including amorluation of the plant 
over a 10-year period. 

• Versatility. Tinkertoy plant can be 
changed over in a matter of several 
days to produce a variety of modules 
for diferent types of equipment. This 
is particularly attractive for converting 
a consumer goods plant to military pro- 
duction ill an emergency. 

• Easy expansion. Tinkertoy plant pro- 
duction can be quickly and easily ex- 
panded in an eme^cncy bv adding 
shifts, operating seven days a week, 
without need for training new person- 

• More uniform quality. Elimination of 
manual operations and use of 100% in- 
spection during manufacturing cycle 
should produce more uniform, better 
quality product. Navy expects. (One 
or two of the present pilot-plant ma- 
chines ate suffering more than 50% 
rejects, but are currently being rede- 

► Some Drawbacks- There are some 
limitations to the new process. For 
instance: 

• Expensive tor small runs. Initial tool- 
ing and set-up costs of a Tinkertoy 
mechanized line make it best for high 
production runs, yet many military 
items are product in limited quantities 
of several hundred or a thousand, with 
frequent desran changes during the tun. 
The Signal Corps-GE machines, which 
can be converted simply by changing 
tapes or cards, may be better adapted, 
mote economical for small runs. How- 
ever, recent cost analysis indicates that 
Tinkertoy-type module construction, 
made with hand jigs, can be employed 
for small runs and offers almost as much 
economy as a mechanized factory line. 

• Limited capability, Large-size capaci- 
tors. high-power resistors, inductors 
and certain other components cannot 
be made by Tinkertoy machines, at 


least so far. NBS is working to expand 
tie range of values which can be ob- 
tained, but some observers feel that 
it will always be necessary to use some 
conventional components. Mixing man- 
ual and automatic operations negates 
some of the advantages gained by using 
Tinkertoy. 

• Restricts miniaturizatiod. Present 
Tinkertoy module size and weight com- 
pares favorably with conventional mini- 
aturized construction, but is larger and 
heavier than conventional sub-minia- 
ture construction. Some observers have 
the opinion that the adoption of Tinker- 
toy may limit further size and weight 
reduction. 

► Industry Interest- Westinghouse Elec- 
tric Corp. is reported to be considering 
setting up a Tinkertoy plant, with the 
view to using its output both for mili- 
tary and consumer products. 

TTiere is reason to believe that Amer- 
ican Car & Foundry, which recently set 
up an electronics division in Alexandria, 
Va. (near the pilot plant), has similar 
ideas. The new division is headed by 
J. G. Reid, Jr., and R. L. Henry, key 
men in the NBS Tinkertoy project. 

The Navy reports inquiries from 
companies in Canada, Britain. France, 
Switzerland, The Netherlands. India, 
and Japan. 

These developments, which could up- 
set the traditional balance between com- 
ponent and equipment manufacturers, 
are being carefully watched. If an 
equipment maker sets up a Tinkertoy 
plant, he will spend fewer of his dollars 
with the components people. If the 
latter should set up a plant, as several 
are reportedly considering, it would re- 
duce the equipment manufacturer’s 
share of the pie. 

Regardless of the future of the spe- 
cific modular-type constniction and 
mechanization which Navy-NBS have 
developed. Project Tinkertoy has sharply 
jolted industry with tlie realization that 
automation of electronics is no longer 
“around the comer.” 

► Advancing the Art— Electronics, a 
fast-moving science in its own right, 

ets a big shot in the arm when it joins 

ands with the military, and particu- 
larly with military aviation. 

The continuing search for weapons 
superiority in a supersonic, hydrogen- 
bomb age has produced a condition in 
which military aviation is the biggest 
single force behind research in electri- 
cal technology and manufacturing know- 

industry and research laboratories en- 
gaged in avionics work are the vanguard 
of this march. It is in avionics that the 
frontiers of radar, computer, servo 
mechanisms, and communications 
knowledge are advancing most rapidly. 
From this knowledge will come the 
civilian and industrial product of the 
next and succeeding decades. 
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BUSINESS METHODS AND IDEAS 


New Ways To Simplify Personnel Work 

Mean More Efficient Administration .. .Tighter Control Over 
All Personnel . . . Reference Time Cut To Seconds! 



One company now finds it takes only 
a few seconds to find wanted facts 
about any one of its SOOO employees! 
What’s more all pertinent informa- 
tion is visibly signalled so that even 
such things asin-grade pay increases 
are handled automatically by clerks 
. . . thus relieving plant supervisors 
of the necessity of keeping and 
watching records . , . and assuring 
greater accuracy with much less 
clerical effort. 

Previously, the personnel record 
for each employee of this company 
(Union Bngand Paper Corporation) 
consisted of an ordinary file folder 
into which papers were placed, in the 
event of a job change, rate change, 
credit or other reference, contents of 
the folder were leafed through until 
the proper sheet was found . . , and 
more often than not its contents 
completely disarranged! 



Claiii/iU Pmennsl FMeri rgiiipped mtk 



liBt US show you how all this was 
changed so easily by the use of 
sturdy Classifile Personnel Folders 
fitted with space-saving patented 


Kompakt fastener.s... which securely 
lock an emplu.vee’s various groups of 
papers to the pages of this book-like 
folder . . . preventing accidental loss 
of a paper or disarrangement— even 
if the folder should be dropped. 

Pertinent Information Visibly 
Signalled 

Even more important, let us show 
you how easily and quickly all essen- 
tials of a paper are posted to the 
Kardex visibly signalled record, be- 
fore it ever goes into the personnel 
folder. Hence, the Kardex at all 
times reflects at a glance, a complete 
picture of what is in the file. Con- 
densed personal data from the appli- 
cation and a complete, active service- 
record is constantly at finger tips, 
for instantaneous reference and use. 

Fire Protected Equipment 

AH personnel folders at Union Bag 
& Paper Corporation are housed in 
Remington Rand certified insulated 
Safe-Files . . . and all Kardex person- 
nel records are housed in certified 
insulated Safe-Kardex. This equip- 
ment assures protection from the 
ravages of fire. Let us show you why 
more companies everywhere are find- 
ing such protection pays, and are 
turning to certified insulated equip- 
ment for personnel records. 

Get the full story. "How Reming- 
ton Rand Systems Simplified Per- 
sonnel Records at the Union Bag & 
Paper Corp. of Savannah, Ga.” Circle 
CR906. 





New High-Speed Machines 
Accelerate and Simplify Produc- 
tion and Cost Records 

The High-Speed Collator with sequence 
check on both magaiinoa.the Electronic 

minute, and the 40-progcam, 150-card- 
per-minute Electronic Computer, make 
possible the preparation of payroll, pro- 
duction, cost and inventory records at 
speeds previously unattainable- For de- 
scriptions of the speed and flexibility 
these machines can bring to your ac- 
counting procedures, circle T.M156, 
TM842 and TM8S7. 

Robot-Kardex Parts Control 
Boosts Record-Keeping 
Production 30% 

Eleven Robot-Kaidex units control the 
inventory of more than 23,000 separate 
parts at Cummins Engine Co. 

Robot-Kardex saves up to 30'i on 
posting time ... up to 59% on space . . . 
physical fatigue, employee turnover. 

Get valuable case history. "How 
Robot-Kardex Parts Control Saves 
Time and Money for the Cummins 
Engine Company. Inc. of Columbus, 
Indiana." Circle CR909. 

I Room 1906, 315 Fourth «ve., New YerK 10 I 

j CR906 CR909 j 

TMI56 TM842 TM887 j 
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reasons 

for using 

SKYDROL 

fire-resistant hydraulic fluid 




Actual Extracts From Official Accident 
Reports Show How Hazardous Flammable 
Hydraulic Fluids Can Be 


Landing gear suddenly retracted on take- 
off run. Plane skidded 2450 feet. Fire 
started in No. 3 nacelle, was extinguished 
cnce, broke out again. Second shot put 
fire out permanently- Fire was caused by 
the Ignition of hydraullo fluid escaping 


through a hole 
friction on ' 
by friction 
"■ d by hydi 


1 the stru 


1 the right strut. 


2 


Failure of rear bearing of cabin 
supercharger drive shaft dislocated shaft 
guard in Zone 2, which broke hydraulic 
pump case drain line. The freed 
hydraulic fluid was ignited by the hot 
failed parts. 


3 Exhaust stack came off and exhaust burned 
through cowl flap, actuating hydraulic 
line and setting fire to hydraulic fluid. 

4 Generator lead through stud in cabin 

bulkhead short-olrouited in flight and set 
fire to hydraullc-fluid-soaked cabin 
insulation. Cabin filled with smoke, 
making landing maneuver difficult. Crash 
and crash fire resulted. 


Failure of supercharger drive-shaft 
bearing allowed universal joint to rub 
through housing and cut hydraullo line 
directly above it. Fluid ignited on hot 
friction-heated metal. Nacelle burned 
loose and fell from airplane within 


6 


Evldenoe indicates that the engine oowl 
flap hydraulic line failed when the flaps 
were opened for taxiing and that 
escaping fluid was ignited by engine 
torching or from contact with the hot 
exhaust manifold, Fire was extinguished 
by ground fire-fighting equipment. 


. Pilot completed landing. 


8 

9 


Ground fire. Failure of flexible 
hydraullo line released hydraulic fluid 
when oowl flaps were operated. 


Ground fire. Fire started in right nacelle 
during run-up. Apparently caused by oowl 
flap hydraulic line grommet failure whloh 
contributed to failure of line. Ignition 
believed caused by exhaust manifold. 


■T A Ground fire. Excessive wear of brake 
J-U friction-plate allowed the hydraulic 

pressure seal to release hydraulic fluid 
on the brake drums which were hot from 
several successive landings. Drums were 
hot enough to Ignite the hydraulic fluid. 

SfyOrni: Reg. U. S. Pat. Off. 


Do you have your copy of 
the new Skydrol brochure? 
If not, write us: Oi^sanic 
Chemicals Division, 

a ' MONSANTO 

CHEMICAL 
COMPANY. 

St. Louis, Mo. 


/ 

Monsanto 

Chemicals-Plastics 


Vd . 
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The Outlook for Civil ,4rionifs 

‘New’ ANDB May Be Key to Progress 


Controversy still slows adoption of ultimate civil- 
military navigation system, but revitalized Board note 
has increased poiver and iiuthority to act. 

Avionic developments and events in civil aviation during the past year 
present a mixed scene of pre^ess. controversy and discouragement. Tlie 
recent reorganization and revitalization of the Air Navigation Development 
Board gives reason to hope that the controversy will be resolved and that a 
positive well-aimed program of development vvill result. 


The past year saw; 

• Controversy over whetlicr Civil Aero- 
nautics .Administiation should convert 
its present civil DME (distance measur- 
ing equipment) to a newer military sv'S- 
tem, calletl Tacan. 

• Accelerated activity in the develop- 
ment of an airline airborne weather 
radar, spurred by competitive atvd con- 
flicting views on the best operating fre- 
quency for such a device. 

• Encouraging results from the use of 
surveillance radar and peripheral \'M1‘ 
networks to speed air traffic flow. 

• Slow pre^ess in solving other tr.ifhc 
control |)rohlcms. 

• Speedy action in ado))ting a new se- 
lective calling system, called Sclcal, de- 
signed to case the pilot’s radio monitor- 
ing duties. 

• Reorganization of the Air Navigation 
Development Board, giving it increased 
authority and power, to resolve present 
DME controversy, prevent future prob- 
lems of this nature, and spur the devel- 
opment of tlie ultimate common civil- 
nrilitary navigation system. 


► Uneven and Slow— Compred to some 
of the radical military avionic develop- 
ments. civil progress seems uneven, 
slow. In part, this is inliercnt in tlie 
nature of things. 

Tlie iniiitary gets the lion’s share of 
development funds, with civil getting 
the table scraps. Ihe military must and 
docs reach out for bold technological 
advances, a risk which the CA.A cannot 
afford. New civil navigation and com- 
munication equipments come into 
widespread use more slowly, and only 
w hen airline, business, and private fliers 
can justify them economically. 

'Ihere is another reason. Tlie ANDB 
program which should have provided 
inanv advanced common system de- 
velopments was badly hurt several years 

" ^Disagreement within the .ANDB re- 
sulted in the withdrawal of effective 
support by the military, who pulled out 
many important projects for exclusively 
military dcAelopmcnt, AVith very lim- 
ited funds, and little authorih. .ANDB 
has had to limp along. 



CIVIL DME equipment is in production 
bv Narco and Bcndix/Hazcitinc despite 
the uncertainty regarding the pcograru. 
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you can 
DEPEND 
ON 
ZEP 

OXYGEN EQUIPMENT 

All lines of oxygen equipment supplied byZepAero 
are the latest approved types of all-new products. 
The equipment is available for use by airframe 
manufacturers and executive aircraft owners. 


RESUlATOaS 

% 

XEfiUUTORS 

HE4THINB HOSE 
•SSEM9VIES 

k 

CHECK t LINE VUVES 

XNTI.G 


HDRItBlE AND FIXED 
EXECUTIVE AIRCRAFT 
INSTAllATIBKS 


Government approved source for overhauling and 
servicing of military aircraft oxygen equipment 
Complete Oxygen Equipment 
Catalog Available on Request 
CAA Approved Oxygen Repair Station 4073 



109-116 Sheldon Street, Ei Segundo, Calif. 
ORegon 8-1161 


SELCAL, new selective celling system which e 
vidnnl aircraft when it wants to tdk to them, ha 

► WhiUier DME?— The present civil- 
military DME impasse is another direct 
result of the previous unresolved dif- 
ferences vvithin ANDB, and in its wider 
implications, the cause of the original 
breakup. Since that time, the militacy 
has proceeded independently with de- 
velopment of its tactical navigation sys- 
tem (Tacan), along the “Ultimate 
Common System” lines recommended 
by Special donimittee ?I of the Radio 
Technical Commission for Aeronautics. 

Meanwhile, CA-A has proceeded with 
implementation of the "Interim Com- 
mon System,” using VORs and DME.s 
recommended by RTCA’s Special Com- 
mittee 40. A recent CAA statement in- 
dicates that it intends to complete in- 
stallation of all planned VORs and 
DMEs this year. 

llie military plans to use Tacan for 
aircraft operating in the U.S.. and is 
concerned over possible interference 
between it and civil DME in some loca- 
tions. Both are pulse-type systems 
operating in the 1,000-mc. band. The 
civil system uses 50 me. of the band, 
with 2i-mc. channel spacing, and pulse- 
coding (multiplexing) to provide 100 in- 
dividual interrogate and reply channels- 
Tacan requires 250 me., with 1-mc. 
channel spacing, reserves pulse-coding 
for transmitting .station bearing and 
other information. 

► TIic Militarv Problem— The military, 
operating under an economy-minded 
administration, is confronted with two 
unpleasant alternatives in addition to 
the interference problem. These arc: 

• Set up a Tacan network which essenti- 
ally duplicates existing federal airways 
and provide necessary operating and 
maintenance personnel at a cost estim- 
ated at $50 million. 

• Equip military aircraft with both 
civil and military navigation gear, to 


generated airline interest. 

enable them to operate in the U.S.. 
yet fly overseas and operate in a tactical 
area on a moment's notice. "Tliis means 
added equipment costs, and— more im- 
portant in jam-packed fighters and in- 
terceptors-added weight and space re- 
quirements- 

This explains why the military now 
want CAA to modify its present civil 
DME ground stations to Tacan system. 
If this were done, military aircraft 
would obtain both distance and sta- 
tion beating signals from CAA Tacan- 
DMEs, while civil aircraft would get 
only distance information. Civil air- 
craft would continue to use present 
VORs to obtain bearing information. 

► CAA Sits Tight— So far. CAA has re- 
fused to budge, pointing out that it has 
iilteady purchased 450 ground stations, 
all installed at their sites, one-third of 
them in operation. CAA, and civil 
DME supporters, say that a change 
would; 

• Delay civil DME use by three to four 
years, requiring extensive modification 
of present ground stations, develop- 
ment of new civil airborne units. (Both 
Narco and Hazeltine/Bendix ate now 
in production on civil airborne DMEs.) 
■ Increase cost of airborne units for 
civil aircraft, because of closer channel 
spacing and added design sophistication 
in Tacan, a serious objection for private 
and business aircraft operators. 

• Abandon proven system for one which 
is still far from operational. (Aviation 
Week inquiries to qualified people 
produce differing opinions as to whether 
Tacan is presently "de-bugged," an in- 
dication tTiat some problems may still 

► Tacan’s Civil Advantage— Tacan sup- 
porters counter these arguments by 
pointing out that it has potential for 
growth into the ultimate common sys- 
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tern blueprinted several years ago by 
RTCA’s Special Committee 51 . By add- 
ing small adaptors to a civil Tacan-DME 
at some later date (when these portions 
ate declassified), a single black box could 
provide distance, station bearing, trans- 
ponder (safety) beacon, and possibly 
even private-line grouud-to-air com- 
nrunications, they say. 

The opposition acknowledges that 
some of the techniques used in Tacan 
may find application in the ultimate 
common system but says that the future 
system should not be handcuffed by 
■facan’s limitations. (For a more de- 
tailed presentation of the pros and cons, 
see Aviation Week Dec. 7, 1953, p. 
40.) 

One of the first tasks of the reorgan- 
ized ANDB is to evaluate Tacan for 
“possible later application in the com- 
mon system." according to the official 
Commerce Dept, release. Observers 
expect the new ANDB to attempt to 
resolve the present military-civil DME 
impasse at the same time. 

► Brighter Radar Picture- By contrast 
with DME, the airline weather radar 
program looks more encouraging. After 
more than a year of study, investigation 
and experimental flight test to establish 
requirements, development of airline 
radar for storm warning use is moving 
ahead full speed. "The program is ac- 
celerated by technical disagreement over 
whether the older X-band (3.2 cm.) or 
nesver C-band (5.7 cm.) is best for air- 
line use. 

Two manufacturers are currently in 
the race; 

• Radio Coip. of America expects to fly 
a C-band prototype within 14 months, 
be in production within two years. 

• Bendix Radio says it will fly a proto- 
type X-band set in a few months, hopes 
to be in production within a year. 

Arinc’s Airlines Electronic Engineer- 
ing Committee recently completed its 
airliner radar characteristic (spec) which 
calls for operation in C-band. AEEC's 
choice is based on the radar’s primary 
intended use in storm avoidance and 
the accepted fact that C-band energy 
suffers less attenuation than X-band in 
lieavy rainfall. .A limited study by 
Drs. f. S. Marshall and Walter Hitsch- 
feld, weather-radar experts at McGill 
University, indicates that C-band has 
considerably greater range of penetra- 
tion through heavy rainffill- 

United Air Lines has concluded that 
C-band radar is the optimum for air- 
borne weather mapping purposes, on 
the strength of its analysis of last sum- 
mer’s tests on an experimental RCA C- 
band set. However, except for one 
informal and inconclusive test with a 
Navy R5D, there was no direct X-band 
versus C-band comparison. 

► Pros and Cons— Opponents of X-band 
say that its shortcomings wilt show up 
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i^dvance 


Gear 

Assemblies 
do 01^ 
jobs better 


(Precision is the watchword in air- 
craft engineering and it is ihc 
major raclor of every advance 
Gear Assembly. No matter what 
the specilicatioDS may call for, 
AhVANCE is qualified to meet them 
with precision gear assemblies that 
give perfect performance under the 
toughest conditions, adva.nce engi- 
neers and craftsmen combine many 
years of experience with the most 
modern equipment to produce gear 
assemblies that v ill meet your spe- 
cial requirements, lllusiralcd below 
arc a few of the many difficult as- 
signments that we have completed 
for the aircraft industry. 
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ulicii ail aircraft must traverse a front 
containing heavy rainfall. X-band at- 
tcmiiition will give a false picture of 
stomi depth, reduce tlie effectiveness of 
iso-eclio foiitmiring tipc radar display 
intended to show pilot patlis of low 
turbulence, thes' say. 

To this. X-baiid supporters point 
out that a C-bnnd radar beam is almost 
twice as wide as X-bancl. for the same 
antciinii size, will tlictefore be unable 
to sec narrow non-hirbiilcnt jiatlis be- 
tween storm cores. Tlicv also point out 
tliat pilots svill trr to fly completely 
atoniid storms, wlicrcvcr possible. 
Tliroiigh clear air or light rain, X-band 
is able to spot storms at a greater dis- 
tance than is flic case witli C-bands. 
(For full discussion, see ,\vi.stion 
W’eek Feb. 22. p. 52.) 

► Otlier Factors— X-band radar is gener- 
ally given a small edge from the stand- 
pjoint of weight and size because C-band 
waveguides and magnetron are neces- 
sarily larger. X-band probablv will have 
a price edge because RCA must develop 
a new C-band magnetron, altliougli the 
company hopes to liquidate develop- 
ment costs oi cr a long period and sev- 
eral other possible applications. 

Hosveser, C-Kmd supporters say the 
new magnetron will be consers'ativelv 
designed to airline rcliabilitv needs, an 
advantage os’er an X-band tube de- 
veloped for militarv use. where eserv 
ounce of performance is squeezed out. 

► Airline Interest— .Among the larger 
aitcarriers. tlicre ajjpears to he consider- 
able intere.st in weather radar. Panagra 
is installing a militarv .AN '.ASP-42 
(X-band) set in a DC-6B, ex|3ccts to be 
tlie first to trv radar in regular opera- 
tions. may be the first to equip its fleet, 
probahb- with Bendix radar. United is 
close behind, might .soon order for its 
DC-7s. PanAm is olaiiiiing to tc.st the 
Bendix protohpe (X-bandl set this sum- 
mer. Branift emrenth- has hi'O APS-42s 
on loan from tiic N'aw. is selictliiled to 
install one this nioiitli. TA\'.A and Na- 
tional arc also interested. 

An Afinc suncy of airlines last spring 
indicated tliat practicallv all of the 
operators cither \siiiitcd radar in.stalled. 
or provisions for installation, in their 
future four-engine aircr.ift. Ho«c\cr, 
onh- half of tlie future twin-engine air- 
craft were wanted with radar or installa- 
tion provisions. 

►Speedy Action-Tlicrc is recent evi- 
dence tli.it airlines and the avionic in- 
dustrs can move f.i.st to make u.se of 
a new technological dc\ clo|jment for an 
operational need. 'Ihc evidence is a 
new selective calling system called “Scl- 
cal,” Sclcal permits an airline ground 
radio station to flash a light or ring a 
buzzer in tlie cockpit of an individual 
plane to wliicli it wants to t.alk. and 
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relieves the pilot of continuously moni- 
toring liis radio receiver for possible in- 
coming calls (.Avi.vtios A\'eek Nov. 16, 
1953, p. 71), 

Pan American World Airways' 
Pacific-Ataska division recognized the 
problem, adapted an industrial calling 
system (developed by Motorola) for air- 
borne use and tried it nut. Selcal proved 
so successful, that P.AA decided other 
airlines might be interested. Operating 
through .Arinc's AKKC. an industry- 
wide system characteristic was prepared. 

'I’wo nianufaeturcrs. .Motorola and 
Bendix Radio, quickly designed air- 
borne and ground equipments for air- 
line use. Motorola is already in pilot 
production, Bendix e-xpccts to follow 
shoitl)'. 

In addition to finding application in 
ovens-ater carriers, Selcal may also be 
useful in domestic operations where 
pilots are spending more time monitor- 
ing Air Route Traffic Control Center 
\’HF channels, making it more difficult 
for their company radio operators to 
raise them on their own I!F channels. 

► Fewer Delays— .Air traffic now flows 
f.ister, with fewer dclavs in II'R (in- 
strument) weather, makes more fre- 
quent landings and departures at and 
neat liigb-density airports. 'ITiis is the 
result of increasing use of surveillance 
radar and direct communications be- 
tween Air Route Traffic Control centers 
and the aircraft operating under their 

► .At Wadiington National- Radar 
traffic control, pioneered at Chicago 
Municipal Airport and C.AA's Techni- 
cal Development Evaluation Center in 
Indianapolis, has been most fully im- 
plemented at Wasliington N.itional Air- 
port (.Avi.vTtON AA'eek Mar, 16, 1933, 
p. 14). A war-snrpUis military radar 
gives the Washington .ARTC center 
vision of all aircraft up to 100 miles 
away, extending the normal 30-mi. 
range of the control tower ASR-1, 

’^ith radar sight, .ARTC can funnel 
inbound, and reverse-funnel outbound, 
traffic with aircraft separation reduced 
from 15 to only five miles. Inbound 
traffic is fed to four main approach 
gates (fan marker, .or compass locators) 
w4icre control tower operators, using 
their .ASR-1. take over. 

► Before & After— During flic first year 
of full radar control. Washington was 
able to; 

• Double airport capacity during IFR 
weather, 

• Cut traffic delays. Total delay time 
during thrcc-inontli winter period was 
cut aTmost 9;1 over corresponding in- 
terval in previous year. 

• Virtually eliminate stacking, 

With increased operational know- 
how gained from experience, there has 
been further improvement this winter 
over last. A comparison of total ap- 





NAVY CUTLASS 


Qiance Vougin Aircraft uses Cornelius air compressors on the 
F7U-3 Cutlass, supersonic Navy interceptor. In specifying 
Cornelius compressors. Chance Vought recognized the need 
for a compressor rhat would perform well at high ambient 
temperatures and alrirudes. 

These Exclusive Design Features Show Why Cornelius Air 
Compressors Run Cooler Than Any Other Compressor 

1. Heat of compression distributed over six cylinders. 

2. Cooling fan is 8 inches in diameter with IH inch pitch. 

3. Cooling fan turns at 5000 RPM. 

4 . The six cylinders have a total fin cooling area of ap- 
proximately 950 square inches. 

5 . Intake valves are located in sides of cylinders — not in 
hot cylinder heads. 

6. Finned cylinders are made of aluminum to provide 
for more rapid heat transfer. 

7. Heat generating piston rings arc not used. 

If you have a requirement for a compressor to operate 
under high Temperature and altitude conditions, please 
permit us to furnish additional information regarding 
our units. We will also gladly supply compressors on 
consignmenr, to qualified users, for cost and evaluation. 
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pioaah delays shows: 

• December 1952, 4 hr. 15 min.: 1953, 
I hr- 10 min. 

• January 1953, 28 hr. 47 min.; 1954, 
2hr. 10 min. 

► Expanding Radar Use— Surveillance 
radar is now used for IFR arrival and/or 
departure control by towers at all three 
New York airports, at Chicago, and 
at Los Angeles. It will eventually be 
used at 52 major airports slated to get 
ASRs. 

There are still problems, however. 
Exercising arrival and departure control 
in high-density traffic normally requires 
two radar operators, but at present both 
must crowd around a single PPI scope. 



Lack of bright-tube radar displays still 
forces radar operators to sit under 
"tents" during daylight hours, another 
incomcnicnce. Limited CAA funds 
arc generally blamed for slowness in 
dercloping and providing these im- 
proved facilities. 

■ARTC centers are still operating 
without long-range surveillance radar, 
e-xcept at Washington. There is much 
talk of using military early warning 
(MEW) radars now located near ARTC 
centers. Principal problem is to get 
necessary money to set up microwave 
relays or other means of piping air de- 
fense radar presentations into ARTC 
centers. Funds may become available 




next best thing to a hangar! 



Vulcan offers a wide selection of synthetic coated fabrics for fuel pump dia- 
phragms, gaskets, regulators, etc. Vulcan, now a subsidiary of Reeves Brothers 
Inc., also offers the aviation field complete engineering, and research facilities. 


west coast: P. W. Ssmpsell, West American Sales Co., 
470 N. Avenue 10, Los Angeles 31, Calif, Phone: GA 8-1148 
southwest: Garviee K. Hill, 8603 Blue Valley Lane, Dallas, 
Texas, Phone: Tenison 2363 

VULCAN RUBBER PRODUCTS INC., Si Worth St., New York IS, N. Y. 


this year to provide such facilities t<> 
a few major AJkTC centers. 

► Direct Co:iimunication— To take full 
iidraiilagc of its radar vision, .ARTC 
needs, and is getting, facilities to permit 
direct communication with en loute- 
aircraft. Previously, ARTC controllers 
had to relay instructions through in- 
dividual airline radio operators. Some- 
times it would take five minutes from 
the time an ARTC controller issued 
instructions for an airplane to descend 
to a new altitude before he received 
assurance that the airspace was available 
for assignment to another aircraft. This 
resulted in poor airspace utilization. 

By giving AR'I'C centers a single 
\’HF channel, and later c-xpanding the 
number of ch:iimels, part of the bottle- 
neck was broken. However, VHF’s 
line-of-sight range limitation (75-10& 
miles] has led to a new scheme, called 
peripheral communications, i.e., re- 
motely located VHP stations tied in by 
telephone line to an .\RTC center. 

The idea was first tried at the New 
York center, ssith stations located at 
West Chester and Scranton, Pa. (Avi4- 
TioN Week Jan. 26. p. 58). These two 
stations effectively doubled the range 
at which controllers could contact air- 
craft. 

►Remote A'HF Payoff— The New York 
center's traffic capacity has been in- 
creased 18-25%, largely as a result of 
its peripheral communications, a CAA 
spokesman estimates. For instance, 
three aircraft can now bo laddered down 
in altitude in four jirinutes instead of 
nine. Its success has resulted in plans 
for similar facilities at other major cen- 
ters, including Washington, Chicago, 
Boston. Pittsburgh, Indianapolis, and 
Cleveland (which already has one re- 
mote station at Buffalo.) Date of im- 
plementation will depend upon how 
far CAA can spread its funds. 

Installation of UHF equipment, for 
use with military aircraft, has been slow 
at ARTC centers. (It is also slated 
for use at remote sites.) Reason is re- 
portedly a shortage of ground-station 
equipment because of disagreement 
over whether CAA or the mQitaiy 
should finance installation. 

► Less Encouraging Progress- "If it were 
not that the present flight-progress 
strip system (for keeping track of air- 
craft under ARTC control) were actu- 
ally in existence, it would be difficult 
to convince any reasonable person that 
such a system could be made to work 
at all,” S. P. Saint recently told the 
annua] meeting of the Institute of the 
Aeronautical Sciences in New York. 
Saint is director of ATA's Air Naviga- 
tion and Traffic Control Division. 

Despite many studies of the prob- 
lem, ARTC controllers are still using 
essentially the same manual posting 
technique they have always used, with 
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vastly increased traffic den.sity. During 
tlie past year, ARTC controllers filled 
out an estimated 1 5 million fliglit prog- 
ress strips in longhand, noting pertinent 
identifying information on the indivi- 
dual Bight and its estimated time of 
arrival over the next position fix. As 
iiircraft give revised ETAs, or are given 
new altitude assignments, the controller 
must cross out the old figures and write 

Tlie progress strip is normally placed 
before the controller 40-60 minutes be- 
fore fhe flight is due over the fix, is re- 
tained until 10 minutes after the flight 
passes. For 300-mph. airliners, four to 
seven of these strips must be prepared 
for 30 minutes of flight; a jet will use 
them up even faster. Strips are racked 
up in front of the controller in order 
of their ETAs. without any attempt to 
give a graphic display of aircraft alti- 
tude or relative position. 

► Progress Strip Limits Progress- As a 
result. Saint points out, "The controller 
must discover a conflict or . - . (an 
opening for) additional clearance . . . bv 
conscientious and continuous examina- 
tion of this large volume of handwritten 
data (which is) not capable of automatic 
transmission or display. There is no way 
to interlock or coordinate automatically 
at the many boundries of control juris- 
diction." Saint points out. "This - . . 
will drastically curtail the efficient use 
of radar (in ARTC centers) . . , (and) 
efficiency drops sliarpiy when an unex- 
pected irtegufaritv occurs." 

► Pity the Controller— Stanley Seltzer, 
former cliief controller at Washington 
National Airport, now a member of 
ATA's .4NATC division had this to 
say in speaking before the IAS: 

"To force the manual system to ab- 
sorb tlie increased traffic laid (there 
has been) division among greater num- 
bers of controllers (with each) given a 
smaller and smaller area to control. 

"However, this has onlv added to the 
problem by increasing the amount of 
coordination necessary between con- 
trollers . . . (which) involves a majority 
of (their) time," Seltzer says. 

► Many Studies, No Cure-.M the IAS 
meeting. Saint painted to an 18-inch- 
high stack of previous study reports on 
various types of visual traffic display 
systems to replace the much-criticized . 
flight progress strips, then proposed his 
own ideas for a neiv system, the result 
of an ATA study. 

The system resembles the “block sys- 
tem" of control used by the railroads. 
Aircraft positions in fhe controlled 
blocks are indicated by small "tokens," 
wliicli controllers plug into their in- 
dividual consoles. ,\n electrical inter- 
lock system, operated by the tokens, 
flashes lights to show when aircraft may 
be cleared to next block or assigned to 
new altitude. Position of tokens gives 

AVIATION WEEK, March 15. 1954 


graphic portrayal of airplanes' relative 
positions. 

By the time Saint had developed his 
System from its simple fundamentals to 
accommodate traffic intersections, it was 
apparent that the complexity of three- 
rfimensiona! aircraft traffic flow pre- 
cludes any simple solution and may 
explain why AR'I'C is still using the old 
flight progress strips. Saint expects to 
submit the idea to the .4it Coordinating 
Committee for further study and analy- 
sis. to focus attention on tne probletn. 
► Not OWivious-ANDB and CAA have 
not been oblivious to fhe need for auto- 
matic data handling equipment to post 
and transfer aircraft flight plans, Tney 


are currently starting to evaluate a mag- 
netic-memory digital system at TDEC 
in Indianapolis. Developed by Engi- 
neering Research Associates division of 
Remington-Rand, the machine is es- 
sentially a large digital computer de- 
signed to perform two important func- 
tions: 

• night plan processing. Some 2,000 
fliglit plans can be electromagnetically 
filed, stored, and quickly scanned (0.4 
see.) for possible conflict. As envisioned, 
the device could automatically transmit 
fliglit plans to ARTC controllers along 
aircraft's route as needed. 

• Weather data processing. Device can 
also store up-to^ate weather observa- 
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Dissatisfaction- 


AMERICA’S GREATEST ASSET 


Computing machines have 
created one of the fabulous 
chapters in the history of Amer- 
ican industry. A few enterpris- 
ing men in each generation have 
been unwilling to tolerate medi- 
ocre tools and methods. They 
are the physicists, engineers and 
designers who today are meet- 
ing the requirements of our 
changing world. At Meletron 


we are testing new materials and 
creating new techniques to meet 
constantly higher standards. 
Dissatisfaction with what has 
been done, plus the determina- 
tion to improve, is one of Amer- 
ica’s greatest assets. 
This attitude is a 
guiding policy at 
Meletron. 


tions and forecasts from many remote 
stations, for immediate access by any 
station in tlic networl:. 

Present thinking is that teletypes will 
be used to feed fliglit plan or weather 
data to the machine; special display 
hoards or teleprinters will be used to 
obtain information from it. The ap- 
plication of tlic machine im olves both 
operational and tcclinicai problems 
nhich TDKC must work out. 

► Indianapolis Center— New traffic con- 
tiol aids and procedures will get their 
evaluation in an actual operational en- 
vironment after tliis summer, when the 
Cincinnati ARTC center moves to the 
Indianapolis Weir-Cook Airport to 
become jjart of the new Airways Opera- 
tions Evaluation Center (.AOEC) be- 
ing established. 

AOF.C will explore tlic wider use of 
radar traBc control, using P.\R, ASR, 
long-range S-band and l.-band r.idars. 
and eventually airjiort surface detection 
equipment (.\SDE), a scry-liigh-fre- 
qucncy radar for airport surveillance. 

AOEC plans to explore several tech- 
niques for operating remote enroute 
radars, piping their pictures into an 
ARTC center. Techniques will include 
microwave relay, broadband cable cir- 
cuit, slowed-down video to permit use 
of narrow band telephone lines. 

AOEC also intends to evaluate sev- 
eral techniques for identifying indivi- 
dual aircraft on radar scopes, including 
use of radar (safety) beacons, ground 
direction finders, position fixes that are 
establislied bv means of airborne VOR- 
DME- 

► Human Engineered Centers— Another 
important objective of the AOEC pro- 
gram is a more efficient ARTC center 
design, including better communication 
and handling procedures, with adequate 
attention to principles of human en- 
gineering. Bell Telephone Laboratories 
.ire under contract to develop improved 
interphone systems, air-to-ground com- 
munication consoles, floor plan layouts 
and acoustics. 

To evaluate suggested improvements 
and new techniques, AOEC will have 
dual .ARTC facilities within a single 
room. On one side will be the tegular 
operational center, always ready to per- 
form required duties. TTie other side 
will be an experimental center in which 
new ideas arc incorporated. When 
these are ready for evaluation, one or 
more of the ARTC controllers will 
shift their chairs to the otlier side of 
the room. 

If new devices prove unsatisfactory, 
the controller can instantly return to 
tlic regular center. If they prove desir- 
able, the improvements wifi be incor- 

C orated in the regular center. 

Progress Slow— Despite ambitious 
plans, progress is spotty. For instance, 
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MANUFACTURING COMPANY, INC 
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8 4 6 3 




LIGHTWEIGHT, THINWALL 

heat exchangers 

AIR TO AIR 

AIR TO LIQUID • LIQUID TO LIQUID 



Stainless Steel or Aluminum 
to meet your specific design needs! 


To meet the chollenge of higher temj 
engines. South Wind hos developed 
stainless steel heat exchangers. Thei 
comply with the rigid specificotions sc 


perolures in advanced |et 
new iightweighi, thinwall 
se heat exchangers fully 
9t up by airframe and en- 
akers of air cycle cooling 



changers aiso ore being designed and fabricoteciot South Wind 

liquid-to-liquid, and oir-to-iiquid is being achieved effectively 
with the new South Wind heot exchongers, which utilize either 
the tube bundle or the plate and fin types of design . . . which- 



Fer Aircraft Healing or Cooling — Pioneers in the field of 
oircraft heat exchange equipment for providing heot, South 
Wind has now pul thot experience to work in the development 
of heot exchangers for cooling purposes . . . another service 
to the oircroft industry. 


\ 

\ 


Whotever your need in heot transfer equipme 
experienced engineering staff will be glad to c 
for informotion, write Stewort- Warner Corpora 
Division, 1514 Drover Street, Indianapolis 7, in 




AIRCRAFT KIATtRS 

HIAT IXCHANOI iqUIPMIHT 

INIRT flAS aiNIRATORS 


airport surface radar (ASDE) was an 
early postwar development, and a modi- 
fied version was tested for several 
months in 1952-53 at N. Y. Interna- 
tional Airport. Yet an improved equip- 
ment (less affected by rainfall) now 
under design will not be available to 
AOEC until 1956-58, an ANI3B .spokes- 

Tbe important airborne radar beacon 
development program, intended to pro- 
vide positive means of identifying air- 
craft on ground radar scopes, has suf- 
fered many delays and false starts. Last 
summer die program was re-launched 
on the basis of L-band (1,000 me.) 
operation with interrogation by special 
(secondary) ground radars. But the pro- 
gram is once again up in the air because 
the military has indicated that a new 
choice of frequency may be necessary. 

There are many explanations for tlic 
slow pace, but an important one is tlic 
lack of a strong ANDB program witli full 
civil and military support and adequate 
funds. For several yars, military avionic 
development funds have run almost 100 
times those of the CAA-ANDB. In 
the post-Korean period, when demand 
far outstripped avionic industry facili- 
ties and manpower, the military has 
liad top priority, if only by virtue of 
its funds, 

► Eyes on ANDB— Tlie aviation indus- 
try has its eyes focused on the newly 
reorganized ANDB to see whether its 
new top-level members can resolve prob- 
lems which splintered the previous 
group. Tlieir first task is to resolve the 
civil DME versus Tacan hassle, about as 
tough a problem as they could have 

ANDB’s success in solving this and 
other difficult problems, and in laying 
out a long-range "Ultimate System” de- 
velopment program during the coming 
months will determine whether we have 
a navigation system which meets the 
needs of the next decade, and whether 
it is a ''common" civil-military system 
in name only or in reality. 

► Military Dividend— Many of the mili- 
tary avionic developments now under 
security wraps will in time be declassi- 
fied for civil use. At least mucli of tlic 
tcclinical know-linw will find civil appli- 
cation. Tacan and digital conninmica- 


the pilot’s unseen helping hand— 

AUTOMATIC CONTROLS 



of present high speed military aircraft 
the pilot’s manual ability to control all 
of his flight. At speeds over 1000 feet per second, a 
pilot must concentrate on his trajectory. Such functions as 
fuel transfer, tank-pressure regulation, afterburner eye- 
lid control, cabin pressurization and fuel-fitter de-icing 
must be accomplished automatically. In these functions. 
AEROTEC Float Switches, Valves and Pressure Switches 
have contributed greatly to the solution of flight problems 
at trans-sonic speeds— truly a pilot's unseen helping hand! 

AEROTEC Automatic Controls have passed extensive 
qualification tests simulating actual flight conditions in 
accordance with Spec MIL-E-5272. They are installed on 
such high speed aircraft as the Boeing B47B and B52, 
Grumman F9F-6, Northrop F89D and Lockheed F94C. 


Constant research by AEROTEC Engineers into prob- 
lems of hermetic sealing, high-pressure actuation, corrosion 
and high- and low-temperature conditions has maintained 
AEROTEC’S reputation as progressive designers and 
manufacturers of the highest quality products. 

Let our qualified engineering staff help solve your auto- 
matic control problems. One of our specialists is near, 
ready to serve you. Call or write today. 

When you think of Automatic Aircraft Controls, you 
should automatically think of AEROTEC. 


Civil aviation will benefit from micro- 
tronic construction techniques which 
«'ill permit major size and weight re- 
duction.? for growing minibcts of avionic 
equipments which have been encroach- 
ing on airliner payload. In lightplane.s 
this sub-sub-miniatiire construction will 
permit better all-weather instrumen- 
tation without sctinuslv cumpromising 
payload. 

Tliese are sonre of the rvortliwliile b\- 
product returns which civil aviation can 
expect from tax dollars which go info 
military avionics development. 


THE THERMIX CORPORATION 

asstnwiat, comEcnci/r 

(Offices in oil principal aircraft centers) 


-THE AEROTEC CORPORATIONa 

I AIUCRAFT CMWSfON GREFNWICH, CONNECTICUT I 

Dcxixners and Manufacturers of Automatic Controls — Valvea: ReEulating, Relief I 
ind Ciieck types— pressure Suitchts: Gage. Altitude, DiffereDliia and Absolute I 


Types— floor Su’iceha: Top, b< 
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BEECH DtSS 


Business Flying 

Multi-Million Market 
Goes Begging for Takers 

Busiucss flying, still riding the crest of its phenomenal postwar boom, is 
expected to gain even wider acceptance during 1954 as more companies take 
to the air in their own planes. 


Lifting of the excess-profits tax in 
January was interpreted in some pessi- 
mistic quarters as the turning point 
whicli would see companies taking in- 
ventors of the high cost of operating 
aircraft with a view to eliminating this 
“luxury" item from their budgets. 

► Here to Stay— But the trend seems to 
be exactly the reverse, as more U. S. 


business firms accept the premise that 
convenience and time saved in flving 
high-priced executives more than com- 
pensate the cost of aircraft operation, 
Stockholders. Iicretofore the most in- 
clined to rebel over airplane expendi- 
tures, seem to be taking a more liberal 
view and are becoming increasingly air- 
minded in their thinking. 


Prom all of the present indications, 
it would appear that business flying is 
here to stay. 

► Growing Pains— Certain basic prob- 
lems must be solved, however. Business 
flying is cunently going through a series 
of “growing pains" that must be treated 
skitlfully if the field is ever to realize 
its full potential as an integral part of 
U. S. industry. 

Right now, it’s going through what 
might be caHed the "awkwattf' stage, 
having reached the maturity of a full- 
grown segment of aviation but still wait- 
ing for organizational and technical ad- 
vances to catch up with it. 

► Major Problems-Somc of the chief 

• Lack of adequate equipment. Present 
owners for the most part are not satis- 
fied with their aircraft. Either they are 
using obsolete transport models, con- 
verted World-War-lI bombers, or, as 
.1 compromise, they are operating later 
models that are not particularly suited 
for their purposes. 
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CESSNA 310 


'I hese plane.s iiia', be oulstanding de- 
signs in their own right, but the majority 
of flying executives holds either capacity 
or performance-wise they do not meet 
all of the requirements for a business 
aircraft. 

• I,ack of basic infomiatioii. Companies 
operating business planes, and those 
contemplating such operation, are in 
desperate need of a common medium 
whereby they can obtain basic informa- 
tion on the field and also exchange ideas 
on operating procedures to mutual ad- 

• Lack of market data. Mamifachircts, 
desirous of producing equipment for the 
business flying market, find that there 
is an acute lack of information upon 
which to base specifications for such 
equipment. 

A plane designed specifically for com- 
pany use, for example, is the dream of 
mo.st business Using cntluisiasts. Oper- 
ators svant such a plane badlv, and 
manufacturers would very much like to 
produce it. 


But ill the absence of a common 
medium through which companies can 
get together, define wliat tliey want in 
tlie way of specifications and present 
unified proposals to llie manufacturers, 
a complete stalemate exists. 

Before manufacturers will go into 
production of a plane specifically de- 
signed for business use, thev must know 
exactly wliat the operators want and 
they must have an estimate of the size 
of both the actual and potential mar- 
kets, Also, they want something in the 
wav of a casli guarantee to lielp finance 
production costs. 

► Charting a Course— Some feci that in 
the absence of a unified prn|)Osal by the 
operators, the only recourse mav be in- 
itiation of an intensive market research 
program bs the manufacturers them- 

Two things .seem certain; 

• Until definite specifications arc ar- 
rived at. the multi-engine business fleet 
will continue to be made up of obso- 
lescent mid ■ compromise’’ aircraft. 


• In order to .I'Ccrtain both specifica- 
tions am] size of the market, mutual co- 
operation is needed between operators 
and manufacturers. 

Until such a closc-svorking, operator- 
nianufaeturer relationship is brought 
into being, it is considered doubtful that 
anv type or tvpcs of multi-engine air- 
craft specifically designed for business 
flving requirements will ever get beyond 
the drawing boards. 

It would be a shame, obseners feel, 
if tliis new and vitally important seg- 
ment of as'iation were allowed to de- 
teriorate before it has a chance to reach 
its full potential. 

But indications arc that this could 
happen if .something isn’t done soon 
toward design and production of spe- 
cific equipment. 

► Can They Compete?— Companies will 
probably settle for whatever is available 
for tlie next two nr three years, but by 
that time the liusincss fleet, made up of 
compromise planes, will be in no po- 
sition to compete with the evet-increas- 
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ADAMS-RITE HANDLE 





1 and efficiency offered by 
il airlines if it cannot offer 

It' would be unrealistic to assume that 
one plane specifically designed for busi- 
ness flying would Utisfy the require- 

^ 


s feci. But it would be a 


a in the riglit direction. If the 
ons are sound, it should satisi 


capable 0 / 1, 000-mi. range. 300-mph. 
cruising speed and capacity for 10-12 
passengers would perhaps be suitable 
for larger organizations, but smaller 
companies can do with the lesser per- 
formance and capacity of models pres- 
ently on the market. 

► Tempting Market— The fact remains, 
however, that there is an estimated 
multi-million dollar market among 
larger corporations for an efficient, high- 
performance multi-engine business plane 
—a plane currently not in existence. This 
e market that must be satisfied if 
less flying is to continue on a large 

The desire of corpon 
in aircraft should not I 
criticism of all of the ph 
up the present business . 
considered capable in the j 


ost fall far short of the mark, 
rators are satisfied, for the 


they want is a 1956 or 1958 
at will be capable of equaling 
ng the airline service of that 


ing all of 
vidually most 

present, but the more progressive eom- 

S nies are considering the ouUook for 
e future— three to five years ft 
\Vliat they ' ' 
design that u 
or bettering tl 


passenger 

■t be construed a.s enusing a 
planes that make feel that 
ess fleet. Each is swer for ^ 
the job it was de- • Temeo 


npressive Record- 1 
companies operating I 
continue to compile an 
ord with the equipment at hand. 

Newest twin-engine models in to- 
day’s business fleet include; 

• Beechciaft Super 18, modified, 
"souped-up" version of the Model 18. 

• Aero Commander, manufactured bv 
Aero Design & Engineering Co- 

• Beech Twin-Bonanza. Model BSO. 

• Ap^he, Mode! PA-23, manufactured 
by Piper Aircraft Corp, 

• Cessna 310, manufactured by Cessna 
Aircraft Corp. 

• Learsfar, a stripped-down, souped-up 
modified version of the Lockheed Lode- 
sfar-18, converted by Lear, Inc. This 10- 
-isscnger plane is reported to have 

’ overall Lodestar performance, 
270 rnph. at 10,000 ft. Some 


that this might be the interim ai 
ssver for a business plane. 

• Temeo Twin-Naiion, twin-engine ce 


n of the single-engine Navion. 
vcrplaiits, size of accommodations 
imount of instrumentation vary 
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Safety . . . Speed . . . Comfort characterize the new 
Douglas DC 7, “the world’s fastest piston-powered 
commercial airliner". Contributing to these factors, 
Lord MR43 Dynafocal Engine Mounting? and 
Bonded-Rubber parts control vibration throughout 
the aircraft. 

Lord Bonded-Rubber parts will help to protect 
your product from the damaging effects of vibration 
and shock . . . improve its performance. Wc invite 
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LORD MANUFACTURING COMPANY • ERUrra, 

//eai/^uai-hfs for 
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TUBE CLAMPING SHIELDS 

give lower bulb temperatures 
and increased tube reliability! 


Tested, Proven, Accepted.. 



AVAILABLt! 

wIU meet cavironmeatal require< 
at and future industrial and mili- 


International 
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considerably among these aiqilanes. Foi 
example, the Beech Super 18 is powered 
with two Pratt & Wliitney Aircraft 
R985-AN-14BS that deliver 450 takeoff 
hp. at 2,300 rpm. 

The Twin-Bonanza and Aero-Com- 
mander are both powered with 260-hp. 
geared Lycoming engines; the Cessna 
has two Continentals rated at 225 hp-, 
and the Piper has two 150-hp. Lycom- 
ings- 

Dctailed specibcations and perform- 
ance data are given in the specification 
section of this issue. 

► Old Stand-Bys— Despite the availa- 
bility of these newer aircraft, the major 
portion of the twin-engine business fleet 
still is made up of the old stand-bys: 

• Douglas DC-3, 

• Beechetaft 18- 

• Lockheed Lodestar 18. 

Remainder of the group is made up 

largely of converted World-War-II 
bombers, such as the Douglas A-26 
and B-23, Martin B-26 and North 
American B-2Sr. Gnimman's Widgeon 
and Mallard, and Lockheed’s PV-1 Ven- 
tura round out the hvin-engine picture, 
with the exception of a few Convair 
240s and 340s used by some of the 
larger corporations. 

► Single-Engine Aircraft— The single- 
engine plane has found widespread ap- 
plication in business flying among 
smaller companies and individual busi- 
nessmen who fly themselves- Economy 
of operation is the big feature. 

And there’s no shortage of suitable 
models, either. Unlike the twin-engine 
owner, single-engine users have a wide 
variety of modern types from which to 
choo.se. 

Leaders in this field are the new four- 
place Beech Bonanza E35, the Piper 
Pacer and Tri-Pacer, and the Cessna 
170 and 190-193 series. Orders are 
heavy for all of these planes, indicating 
a high degree of satisfaction with pres- 
ent single-engine equipment. 

► Facts and F^tes— Because of the 
scarcity of reliable statistics on business 
flying, it is difficult to obtain a com- 
posite picture of the field as a whole— 
i.e. tofel number of aircraft currently 
in operation, percentage of twin- and 
single-engine planes, number of hours 
logged, total number of hours flown, 
etc. 

Almost all data currently being cir- 
culated is put out by the Civil Aero- 
nautics Administration, and, by CAA’s 
own admission, it is far from accurate. 

But, in the absence of facts and fig- 
ures from other sources, it is all the in- 
dustry has to go on. Every year, CAA 
compiles a set of statistics on business 
flying for the previous year. Such in- 
formation could be invaluable to op- 
erators, manufacturers and all other 
interested parties, but it has these draw- 

• It is published anywhere from 12 to 
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14 months after close of the year for 
which data has been compiled (1932 
report came out in February 1954). 

• It is compiled in such a way as to 
leave more than a reasonable margin 
for error and inaccuracy. 

► C-AA’s Yardsticks- A typical CAA 
study lists "inactive" as well as active 
business aircraft. In many cases, these 
inactive planes have not flown in several 
years, but because they are still listed 
in CAA records as business aircraft they 
are included in the overall total. In the 
published figures, however, no differen- 
tiation is made between inactive and 
active planes. As a result, the totals can 
be off by a wide percentage. 

Questionnaires are sent to owners in 
Marcli or April of the year being sur- 
veyed, requesting an estimate of the 
numl«r of hours that will be devoted to 
business flying during the year. CAA 
publishes the total of these estimates as 
the actual "number of hours flown” for 
that year. 

Many planes are used for combina- 
tion business and pleasure. In its pub- 
lished reports, CAA lists total number 
of hours flown by these planes under 
business flying. 'This same total is re- 
peated in the section for pleasure flving. 
No division is made or estimated be- 
tween the two. 

All of these figures receive wide dis- 
tribution. In the absence of more ac- 
curate data, they are relied upon by all 
operators, potential operators and manu- 
facturers for planning purposes. They 
constitute the only yardstick currently 
in existence by which the growth of 
business flying can be measured. 

Possibly CAA may streamline its 
methods in the future. But, for the 
present, officials say economy and lari: 
of adequate personnel and facilities pre- 
vent a more comprehensive study of the 
situation. 

► Figrues for 1952— Latest CAA study 
was released last month for business fly- 
ing in 1952, Here are the figures: 

• Hours flown were 3,124,000, almost 
three times the flight hours recorded 
for 1946. 

• Miles flown increased 11% over 1951. 

• "In 1952, general aviation business 
flying exceeded the revenue hours of the 
scheduled domestic carriers by some 
600,000 hr," 

• Total of 30,500 aircraft was engaged 
in business flying during 1932 (not all 
exclusively business aircraft). 

• Some 11,100 company-owned aircraft 
engaged in business flying in 1952, 

• Individually owned aircraft engaged in 
business flying numbered 19,400. 

Greatest utilization of business air- 
craft was registered by the petroleum 
industry, says CAA, with manufacturing 
and mining industries ninning dose 
behind. — FS 



Is 

Manual Switching 
your problem? 


KLIXON D-6752 CIRCUIT BREAKERS 


Withstand over 10,000 Manual 
Cycles with Load! 



Here's a circuit breaker that gives positive circuit protection 
over years of operation. This design is the only push-puU, 
trip-free unit that can be cycled manually several thousand 
limes with or without load without significant change in 
calibration. 

Field reports indicate that many circuit breaker designs 
which require movement of the bi-metal element for unlatch- 
ing change calibration even when cycled a few hundred times 
without load — the D-6752 has a special latching mechanism 
which prevents this calibration change. 

Like all Klixon Circuit Breakers, the D-67S2 is individually 
calibrated and inspected for ultimate trip and high overload 
tripping, assuring accurate, dependable protection under all 
flight conditions. 

Write for specification data which gives complete 
information. 

SPENCER THERMOSTAT 

DMtlcn el MetuU A Confrelj Cwporoffon 

2S03 FOREST ST„ ATTU80R0, MASS. 
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Military Copter Success Spurs Civil Use 


Ry Irvinp Slone 


Today’s copter is far from perfect, but it surely is in business, It is still 
the product of a relatively young art, but the industry and the public today 
are more conscious of rotary-wing craft than ever before. 



Service experience lias demonstrated 
uiiiuistahably what the craft can do. 
•\nd tlie coming era of tlic copter may 
usher in a greater collaboration between 
military and civil users than ever be- 
fore experienced in actonaiitical circles. 
This can bring far-re.i;hing licncfits to 
tlic industry in general by cutting down 
the problems involved in tlic transition 
of a military design to civil application. 

Anticipating a burgeoning transport 
era, airline interest is quickening— 
transportation executives already arc in 
discussion with the major producers of 
helicopters. This doesn’t mean tliat 
the present types of copters won’t be 
with us for a long time. They will, but 
interest is centered not only on existing 
types but on those in the far-ahead plan- 
ning stages as well. 

Interest in the machine itself isn’t 
the only facet which has been acceler- 
ated. Heliport planning also is imrlcr- 
way, with ideas being contributed by 
municipalities, operators and manufac- 
turers alike, 

► “Different Beast’’— Tex) frequently 
the rotary-wing craft is compared with 
its fixed-wing coimterpart-on the basis 
of cost, speed, range, and cargo- and 
passengcr-canying capacities— yet often 
it isn’t realized that the copter is a 
■'rliffcrcnt kind of beast,’’ 

It has unique characteristics and 
must be justified on tliis ground alone. 
Whether you look at it from the view- 
point of cost or performance, there’s a 
price to pay for the ability to hang in 
the air. go up or doivn or forward or 
backward at will— things the conven- 
tional plane can't do. 
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Big operational dividends over aucl 
above the copter's basic characteristics 
will Clime as engineering refines the ma- 
chine. Mcanwliilc, it is going to take 
:i lilt of effort to build into the copter 
a performance comparable to that of 
the fixed wing- if this ever can be 
achicvccl- 

► Korea's Value— Military experience, 
highligiitcd particularly by Korean the- 
atre operations, although conducted 
with copters not exactly embodying 
what was wanted, has gone far to define 
ihc usefulness of the copter, pointing 
the way to abilities it is expected to 

International emergencies confront- 
ing the military have made available 
readily the development and production 
money to bring out copters embodying 
acxclerated progress- 

Civil operations, particularly those of 
the local pioneering airsvays, even now 
arc showing the way to future copter 
potentials— and requirements. 

Where We Stand 

At the present reading, it looks as if 
copter development will parallel, in gen- 
eral aspects, the doclopnicnt history 
of fixed-wing aircraft. 

With the copter's definitely different 
flying characteristics firmly wtablishcd 
and its usefulness empliatically dem- 
onstrated, next big factor cmiccrning 
the designers will be what form the 
future transport rotary wing aircraft will 
take— what will be the “optimized" 
copter, what sort of best "standard?" 

► Growing Up— In this respect, develop- 
ment still has not reached a status com- 
parable to the early fixed-wing transport 
such as the Douglas DC-3. A glance 
at a yearbook for aircraft of the late 
1920s discloses the various configura- 
tions of the fixed-wing planes of that 
era. This, approximately, is the com- 
parative stage in which the copter now 
finds itself configuration-wise. 

Despite the pronounced variations 
in present^lay rotor systems and other 
lotary-wing details, indications are that 
ihe copter definitely is on the path to 
an optimum configuration. But know- 
how for this optimization process appar- 
ently still is not sufficient. How soon 
this daree of information will be 
achieved depends, in the main, upon 
the effort expended. Pressure for this 
effort may well be stepped up by in- 
creasing airline interest and studies 
aimed at copters for various route jobs. 

It is likely that, in the not-too-far 
future, the industry will see the better 
designs survive, followed by research 
and redesign leading to at least two 
copter configurations generally accepted 
as standard for large-scale transport use. 
The reason two types will have to 
emerge is that there will be two general 
categories of service— a metropolitan or 
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intra-cit}' run and tl)e ioiigcr-hop inter- 
city servicc- 

► Good Base— The move forward for 
copter development has an excellent 
base from which to work. Structures 
are good, rotor head piohlenis in a large 
measure have been solved, and the bi- 
metal blade, with its excellent charaeter- 
istics for thermal anti-ieing as an aid 
to all-weather operations, has carved a 
place for itself- 

More powcrplant types from which 
to draw are coming into the picture. 
W'hilc the turhine appears as a prom- 
ising contender, it will have to be re- 
searched and tailored for its specific job. 

► Small Staffs— Many of the progress 
factors already chalk^ up for the cop- 
ter probably would have been better 
if rotary-wing companies had engineer- 
ing staffs comparable to tirose found 
among the largo fixed-wing airframe 
manufacturers. One of the latter might 
easily siphon off 20 or more men for 
some miscellaneous job, but the loss 
of this number, even on a short-term 
basis, would make a serious dent in 
the creative output of a relatively small 
rotary-wing builder. 

Some comparatively big problems 
remain. Some of the more pressing 


ones wliieh must be researched in cop- 
ter development involve stability, higfi- 
speed rotors, vibration, fatigue, and 
gearing and bearing considerations. 

The prospective civil users of copters 
have had their initial thinking fired 1^ 
realization of what the helicopter can 
offer in numerous fields of use. 

In addition to the firmly established 
utility category, the immediate future 
expansion now seems to have boiled 
down to the transport and executive- 
type categories. None of the industry 
members now building copters consider 
that the copter will be the average 
man’s aircraft in the near future. 

Executive Copters 

The executive-type copter is expected 
to create its own market, opening a 
broad new field. In many instances, 
fixed-wing executive craft do not offer 
niucli convenience over scheduled air 
transport, whereas the copter will be 
able to cany the executive from plant- 
to-plant sites in industrial areas. 

initially, because of cost and mainte- 
nance factors, it is likely that execu- 
tive-type copters will find application 
with tlic big companies, first used by 



those which already utilize fixed-wing 
craft. 

► Utility, Too— TTre executive type also 
will double in the utility category, and 
ranging from three to eight places will 
fill a category now in greatest demand 
in the export market. As an example 
of the magnitude of the export market, 
46% of Bell's Model 47 copter com- 
mercial sales finds its way into this 

In the domestic market, uses for the 
executive-utility copter loom big. Even 
now, 54% of Bell’s total domestic sales 
(U. S., Canada and Alaska) ate split 
into these specialized operations— con- 
struction (14%), training (10%), air- 
mail (8%), local government (6%). 
ranching (4%), petroleum (22%), utili- 
ties (19%), national governments, ex- 
clusive of mil^ry (10%), overlapping 
functions (4%), and executive trans- 
port (7%). Industry observers see a 
big expansion in the latter category. 

In the production of the small-type 
copter, as opposed to the transport ty^, 
Kaman and Cessna probably will 
emerge as first-line contenders, in ad- 
dition to those already established in 
the field. 

► Cessna Contender— Cessna, now fly- 
ing a four-place rotary-wing craft Prep- 
aratory to certification stages, will go 
into production this year if present 
plans go through. 

This four-placer is aimed directly 
at the executive and military market— 
the company has no intention of getting 
into the transport field. This is con- 
sidered a smart attitude, for the com- 
pany is simply adding another product 
to its existing line. Cessna is one of 
the companies in the enviable position 
of having its fixed-wing sales setups al- 
ready established. Marketing the cop- 
ter .should be no additional burden. 

Transport Copters 

Building copters for the transport 
category, Sikorsky, Piasecki and Beil are 
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going to be the big factors, although 
some of the major manufacturers of 
fixed-wing aircraft arc interested in the 
market prospects. Douglas, for one, 
has had the intercity copter under con- 
sideration for a considerable time and 
has a design team organized for specific 
work. Fairchild, too, is said to have 
a keen interest in the field. 

► Sikorsky— Sikorsky’s 10-place S-55, al- 
though performing yeoman service for 
New York Airways, Los Angeles Air- 
ways, and Sabena in Belgium, in what 
arc pioneering copter transport efforts, 
is considered too small for transport 
opentions now envisioned. 

Sikorsky's S-56, civil version of the 
HR2S-the latest copter to make its 
debut for military (Marine Corps) 
work-is scheduled for commercial 
availability in about two years, subject 
to Marine Corps approval. This is 
sooner tlian was anticipated. It will be 
offered as a ?0-place copter, although it 
would accommodate 35 for short hops. 
It constitutes an excellent base for fu- 
ture development in the copter trans- 
port field. Its speed, first reported at 
about 150 mph. cruise and about 175 
mph. top, is now said to be about 25 
mph- mote for each condition. 

The next copter to be offered by 
Sikorsky will be a 50-place job, initially 
developed for the military, later slated 
for civil use. 

► Piasecki— Piasccki’s H-21B coirld ac- 
commodate about 20 passengers. It 
has been in volume production for a 
considerable period for the military. 
Powered by a single engine, cruising 
speed of the craft is in the neighbor- 
hood of 100 mph. 

Another Piasecki contender for the 
near future is its giant H-I6 Trans- 
porter. Two verisons of the craft are 
in the works-one with two P&WA 
R21S0 piston engines, another with two 
Allison T38 turbines. A relatively 
speedy copter, the Transporter will ac- 
commodate 48 to 72 passengers, al- 
though it more likely will emerge along 
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The victory over time and darkness is certain with Kollsman instruments. 
Certain because ot our eiuarter century dedication to accuracy in controls 

Today our activities encompass four fields; 

AIRCRAFT INSTRUMENTS ANII CONTROLS 
OPTICAL PARTS AND DEVICES 
MINIATURE AC MOTORS 

RADIO COMMUNICATIONS AND NAVIGATION EQUIPMENT 



Our manufacturing and research facilities . . . our skills and talents, are 
available to those seeking solutions to uistrumentation and control problems, 


IRSTRUMEKT CORP. 

NEW VSSK • CUNMie, CSLIFODNIt • SUBSlIliaRt OF StcUtdoAd COIL PRODUCTS CO. IHC. 
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the lower band of this capacity range. 

Piasecki's craft are tandem-rotor con- 
Sgurations. ns opposed to Sikorsky's 
commitment to single-rotor jobs. Opin- 
ion is divided as to wliicii arrangement 
is better. The single rotor is liglitcr than 
a dual or tandem arrangement, involves 
less complication. On the other hand, 
the tandem allows greater center-of- 
gravity flexibility— an important load- 
placement feature for both military and 
commercial operations. The CG travel 
on Piasecki’s YH-16 exceeds that in 
any other aircraft. 

► ftell— Bell Aircraft also fa\ ors the tan- 
dem configuration for large machines- 
It now has both single and tandem ar- 
rangements in production. 

Bell’s present prospect for the trans- 
port field would be a civil version of its 
XHSL-1 Navy copter, Tlic commer- 
cial craft would accommodate about 16 
passengers. Powered b\' a P5'^VA R2800 
engine, the configuration embodies twin 
rotors with two blades each, Tliis craft 
is another prospect for commercial avail- 
abilih- in 1956. 

► Compound Copters— The compound 
helicopter— a combination ot the con- 
ventional copter plus additional engine- 
propeller units carried on stub wings— 
also is in the picture for future inter- 
city transports. 

Tlie Gydrodvnc Co. of America has 
a copter of this type in the design 
stage. It embodies counter-rotating co- 
axial rotors, plus stub-wing-carried 
poworplants driving counter-rotating 

► All-Weather Operation— Looming as 
a large factor in the copter transport 
scheme is the need for full realization 
of all-wcathcr operation with rotary- 
wing aircraft. 

Airlines probably would take delivers' 
of copters prior to perfection of all- 
weather characteristics, but the pros- 
pects are that, in view ot the strides 
being made in that direction, the prob- 
lem may be fully solved when the 
planned commercial copters are ready 
for the market. 

► How About Noise?— A vital considera- 
tion affecting transport copter opera- 
tion is the external noise problem. 
Soundproofing will take care of internal 

Where the copter is used in remote 
operations, noise has been no major 
factor. As it comes into the metropoli- 
tan areas, the copter noise problem 
poses difficulty. Even now, with an 
S-55 transport, New York Airways’ 
flight path between Idlewild and New- 
ark airport stretches 29 mi., because of 
noise and safety reasons, instead of the 
2!-mi. direct line route. 

With the copter, about 90% of the 
total noise comes from the engine ex- 


haust. it is estimated. Muffling this 
noise appears as a solution, but effect 
of inuffling may make it necessary to 
go up in horsepower and also bring 
in additional weight. Gas turbine en- 
gines in copters will lessen the noise. 

► Waterway Routes— In any event, the 
copter’s superior maneuverability and 
slow-spced and low-altitude capabilities 
will make it possible to follow a wind- 
ing approach path where noise may not 
pros'c too much of a disturbing factor. 
These paths might be highway trunks, 
railroad lines and watenvass. 

.A large percentage of big cities are on 
waterways, and tlicsc frequently run 


dose to the heart of the city. Thus, 
waterwavs not only offer a means of 
approach but also suggest themselves as 
advantageous .sites for heliports. 

► lIcli|)ort Planning— Then though heli- 
port questions are far from being re- 
solied, there is a distinct consciousness 
that it is only a matter of a short time 
before "city-ccntcr” copter takeoff and 
letdown sites will have to draw close 
attention- Airport planners already are 
preparing to meet the condition. 

.'\s an example, the budget for a nav 
large airport altc.idv is being reexamined 
because of the expected effect of short- 
luuil and 200-500 mi. copter traffic 
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being di> crtcd to "downtown'’ facilities. 
TTic budget ^vas projected to take care 
of the city’s airport needs until 1970. 
Now planners beliese that by 1960, 
about 40% of the traffic will be copter 
trascl. For this reason, a substantial 
portion is being planned for allocation 
to a heliport site. 

Transport Speeds 

General requirements have not yet 
jelled for copters to emerge within the 
next fw years. Discussions have been 
on a preliminary basis and have covered 
the subject in broad terms— from speed 
and range ideas down to such details 
as scats and windows. 

► Speed— Speed capability of about 130 
mpli. for the metropoKtan (intracity) 
operation copter and a 150-200-mpk 
figure for the intercity type have been 
mentioned as feasible. A compound- 
type copter transport might boost the 
speed value to 250 mph. or more. 

However, specific high speeds aren't 
seen as too vital a factor because the 
copter won’t have much trouble better- 
ing city center-to-cit\ center times as- 
sociated with fixed-sving planes for the 

► Capacity— Opinions variously indicate 
that not less than 30 or 35 passengers 
would have to be accommodated in the 


intercity type, with higher limit esti- 
mates ranging from 40 to 50. 

For the metropolitan-service type, es- 
timates indicate 14- to 20-seat types. 

► Raoes^Fuel ranges of 200-250 mi. 
for full gross are seen necessary by some 
in airline circles. There is opinion that 
the 200-mi. figure is too high, while 
others boost the upper figure to 300 
mi. with a maximum payload plus suffi- 
cient fuel reserve. 

Metropolitan operators would con- 
sider these general estimates too high 
for their requirements, which might 
economically fall in a stage length under 
75 mi. 

► Engines-Multi-engine power seems 
to have received the nod. Engine fail- 
ure operation conditions still have not 
been pinpointed— whether hovering or 
climb-forward Bight considerations will 
prevail. 

Transport copters will carry retract- 
able gear, and the folding blade will be 
an advantageous feature to make the 
most of hangar space for copter storage 
and overhaul work. 

Military Experience 

Until the expansion in civil transport 
copter operation really gets underway, 
the militan will continue as a main 
medium to probe and further uncover 
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foR THE FIRST TIME in the tdstory of the industry, 
the CAA has approved a 2,000-hour engine overhaul 
period. This authority has now been given to Delta — 
C & S for its Curtiss -Wright C18BD1 engines used in its 
Lockheed Constellations. 

This new world standard of engine reliability is a 
tribute to the engine overhaul, line maintenance and 
flight personnel of Delta— C & S. 


AeroShell Oil 120 is used exclusively in these 
Delta— C & S engines. 
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the numerous possibilities of rotary- 
wine aiicnift. 

What the military’ already lias done 
gives only an indic-jtion of uses ahead. 
Marine Corjis e.vpcricncc is a good ex- 
ample of wliat already has been accom- 
plished and what is loohcd for with the 
helicopter. 

► Landing the Troops— W ith the advent 
of the atom bomb it was realized that 
there would have to be a new approach 
to putting troops ashort from ships 
which would have to stay farther out 
at sea and be more widclv dispersed. 

Operational studies of this concept 
were begun bach in 1947 with the Si- 
korsky H05S, even though it wasn't 
considered to be tire specific tool for 
the job. (It was about this time that 
requirements were talked up looking to 
a copter of tlie Sikor.sky XHR2S type.} 

Tire Piasecki IIRPs al«o were used 
as an interim vehicle, with great effect. 

► Mountain Supply Line— TTie first real 
combat employment of a copter came 
in Korea with the Sikorsky HRS, in 
September 1951. Marines look at the 
occasion as a history maker. One copter 
squadron was attached to the 1st Ma- 
rine Division. Tliree days later the 
division was locked in its heaviest fight- 
ing, in the mountains. Supply became 
an almost insiipcralilc problem— the 
2,500 native bearers couldn't bring up 
the rainimuin supplies required. 

The copter squadron did the job ad- 
mirably. It is now revc.iled that in 
supplying two regiments for five days 
it averaged 322,461 lb. per day, 31,589 
lb. per hr., with an average load of 
about 909 lb. .^bout 326 loads were 
carried per day (actually flights per day), 
and roundtrip time was about 20 m!n. 
About 10 copters arc reported to liave 
participated. 

Following this the squadron was 
engaged in other large-scale supply oper- 
ations, evacuations and troop move- 
ments, even at night, displaying a flexi- 
bility that no unit had ever known 
before. Since tlicn, the Marines have 
been learning more and more about 
how the copter fits into the tactical 
scheme, engaging in many ship-to-shore 
operations. 

► Dreams Come True- As developed 
for the Marine Corps, the Sikorskw 
XHR2S is just rvhat this service arm 
had been dreaming about. It has more 
power than can now be utilized and 
the R2800s can be souped up to meet 
extreme operational requirements. Aim 
wasn’t to get the fastest coptcr-tlrc 
speed obtained is considered a dividend 
over and above the requirements laid 

The Marine Corps could not use 
efficiently a larger copter now. The 
HR2S was tailored size-wise to fit the 
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Two power-packed jet engines, Iwo ‘'decks" of 52 
rockets, two men at controls and triggers, up to two 
Ikousand miles of range . . . and the comforting assur- 
ance of single-engine performance if necessary; that's 
the Northrop Scorpion F-89. These U. S. Air Force 
interceptors now stand ready for double-duty defense 
at far-away bases; they can rise in seconds on first 
radar alert to intercept air invaders, and they can fol- 
low, harrass and destroy them hundreds of miles be- 
fore they reach target. The long-range Scorpion F-89 
is one of many precision products built by Northrop 
for all bran-hes of the U.S. Department of Defense. 
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caniers which were expected to be used 
in transporting the copters to areas 
where they would be needed. Size of 
carrier elevators and hangar decks was 
the controlling factor. 

Even so, there is an upper limit to 
the size an assault copter should attain, 
although this has not yet been resolved. 
A controlling consideration is that not 
too great a concentration of troops is 
considered advisable for initial assault— 
it would be analogous to putting too 
many eggs in one basket, 

The HR2S will be pushed to its 
limit by the Marine Corps to forward 
□11-weatlier flight development. This 
phase of operation has top priority in 
targets now under the sights. Other 
sen’icc arms using rotary-wing aircraft 
undoubtedly have the same attitude on 
the subject. 

► Pushing for Speed— More speed for 
military copters is seen as a near-future 
target. This would permit more runs 
in a given length of time, regardless of 
the type of copter used-assault, trans- 
port, cargo. Faster runs would also 
decrease vulnerability. 

Just how much of a speed jump is 
considered feasible is not clear, although 
today’s copter speeds are considered 
comparatively low. 

► Raising the Lift— The need for very- 
heavy-lift copters may be solved by Wp- 
driven rotors, to eliminate shafting 
problems involved in delivering torque 
from internal engines. 

Noise in these jet-tip-driven machines 
may be very disturbing factor as dis- 
tinguished from the fixed-wing jet 
plane, where the noise is behind the 
pilot. In the tip-driven copter, the 
pilot is in the middle of a noise circle. 
which probably is most intense during 
hovering. This operational factor will 
require considerable study. 

► One-Man Copters— The “individual" 
copter— a rotor-seat combination, or a 
strap<in arrangement— isn't seen as a 
promising military development of the 

Even as a one-man job for inflltra- 
tion, it does not appear feasible. This 
same operation could be accomplished 
more effectivelv and less dangerously 
with a two-place conventional copter as 
the put-down medium. 

Convertiplanes 

The convertiplane is thought of by 
some in the industry as the logical de- 
velopment or refinement of the copter 
—a sort of mongrel configuration em- 
bodying copter and fixed-wing character- 
istics, justified mainly on the basis of 
the increased level flight speed it prom- 
ises over the pure copter. 

A convertiplane speed of about 300- 
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350 mph, would be very attractive for 
some operations. 

Others do not see it fitting into the 
aerial picture at all-they say it is not 
practical as a copter or as a fixed-wing 

► Wlial Is It?— The question frequently 
arises: “What is a convertiplane?” The 
definition necessarily must be loose and 
flexible and include aircraft embodying 
characteristics of both the copter and 
the fixed-wing configurations. 

I'hose who draw a fine line of dis- 
tinction contend that in a true converti- 
plane, initial vertical lift and the subse- 

a uent translational flight come from 
le same overall propulsive system. 
Where this vertical lift and forward 
propulsion come from separate systems, 
the aircraft frequently is called a com- 
pound type. 

Generally speaking, the convertiplane 
is far behind the state of copter per- 
fection development-wise— the two 

might not even be considered as be- 
ing “in the same ball park." The con- 
vertiplane involves more detail than the 
copter, more gearing. 

► Not So Simple— Whereas during con- 
ferences and on paper the convertiplane 
has been made to appear a relatively 
simple proposition, the effective accom- 
plishment of such an aircraft is a tough 
problem even for such big and experi- 
enced builders as Bell and McDonnell. 
These companies, both engaged in pro- 
totype development, have copter and 
fixed-wing know-how; there is a good 
bit of each type in the convertiplane. 

McDonnell's convertiplane prototype 
already has been unveiled (Avuti’on- 
Week Feb. 15, p. 17). It combines 
piston-propeller power with jet-driven 
rotor blades, has small wings. 

In contrast, the Bell convertiplane 
will feature large slow-turning rotor- 
propeller combinations swiveling on the 
wings, acting as rotors for takeoff and 
letdown, and as propellers when tilted 
forward for translational flight (Avia- 
tion Week Jan. 25, p- 16). Because 
it is slated foe the Army, it should 
emerge as a "workhorse" type. 
Indications are that windtunnel stud- 
ies show that both Bell and McDonnell 
prototypes will have good performance. 

For highspeed convertiplane applica- 
tions, the jet powerplant is going to 
figure largely. One application seen as 
an efficient answer is a tip-mounted 
ducted fan, with the engine vertical 
for takeoff and rotated to horizontal po- 
sition for translational flight. 

The Navy, too, is interested in the 
convertiplane, may even own a piece 
of existing military contracts. 

It will be a long time, development- 
wise before any commercial interest in 
the convertiplane is more than just 
casual— except, perhaps, for the com- 
pound type. 
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Man-Machine Teamwork Is Key 
Fo Best Use of Weapons Systems 

1‘ro/ier consideration of human factors can make the difference 
beliceen siicceas and failure of iceapons systems which must be 
used and maintained by men. 


If and wlicn puslibutton warfare ar- 
rives, there will still be somebody who 
will push the button. 

Somebody else will have to wire the 
citciiit.s, semicbody will have to maintain 
them, and somebody will have to think 
lip improvements. Eicn if vou don't 
cany this reasoning any further to in- 
clude the people who design and pro- 
dnee pushbuttons and the people who 
hire and train those people, one very 
evident fact still stands out. 

Theto will always be people. 

This is the fundamental command- 
ment in the study of human factors. 

► Basic Truth— This simple statement 
has been around for some time, recog- 
nized to a greater or lesser degree. 

But it has been only recently that 
aviation has begun to worry about the 
human factors relating men to the ma- 
chines they flv in. 

It has happened because man’s evolu- 
tionary pattern has been outtacod by the 
pace of teclinnlogy during the past cen- 
turv’. Today, in many cases, a military 
man can just about cope with the new 
conditions and artificial environment 
imijoscd by the weapons he is to use. 

It is especially true in combat air- 
craft. 

Look at a B-47 pilot, who senses 
through his hands and eyes and ears a 
precise flight path balanced on a knife- 
edge between highspeed buffet and low- 
speed stall. He is out of bis element. 

Without his pressurized cabin, his 
partial-pressure suit, his oxygen mask, 
lie will die. V^'ithout a dark visor and 
non-rcRccti\’c paint, lie will go blind. 
W'ithout self-confidence, training, a 
right frame of mind, he will break under 

He lives in spite of being a human, 
not because he is. The gadgets that 
crowd his cockpit and chafe his hide, 
the escape and survival equipment un- 
der his buttocks, the psychiatric inter- 
views and the medical reports will keep 
him alive. 

Tliat’s one way to look at liuman fac- 
tors work— as a study of the ways to 
keep a human alive. 

Human factors endeavor falls gen- 
erally ill three broad areas: aero medi- 
cal sciences, liuman engineering and 
human resources. 

► Aero Medical Sciences— Aviation 


medicine is one specialized study among 
the many listed under this broad head- 
ing. Tlie Aero Medical Laboratory at 
W'right Air Development Center of 
the USAF Air Research and Develop- 
ment Command has a project list 
which includes protective clothing of 
all types, inflight feeding, survival equip- 
ment, a resuscitator and a spray-on burn 
dressing. 

Tlie extreme variety of the list is a 
tipoff to the complexity of the aero 
medical job. 

It wasn’t always so. Primary effort 
used to center around the flight sur- 
geon; his chief concern was preventing 
disease and curing sicknesses or Iiealing 
injuries. Once in a while he was able 
to give psycliiatric care, if he had the 
liackground and the available time. 

Now a flight surgeon trains as if he 
were going to be a pilot; he frequently 
flics on training or routine missions with 
the men under his care. 

There is considerable aero medical 
research directed towards methods of 
helping a man sfay alive in the alien en- 
I'ironment of the cockpit. 

What effects do sonic and ultrasonic 
vibration frequencies have on pilots and 
ground crew? What is the toxicity of 
a new lubricant used in a jet engine, 
from whose compressor contaminated 
air may be bled into the cockpit? How 
old can a pilot get before he must be 
grounded? 

Tlicsc arc some typical problems of 
Ihc aero mc>dical sciences. 

► Human Engineering— Here the prob- 
lem is to engineer the machine so that 
it can be operated by a human of nor- 
mal dimensions and appendages. 

Every engineer who has ever designed 
a plane or a component knows that 
once in his career he has called for a 
rivet where no human hand could 
hold a bucking bar to back up the rivet. 
Those same engineers have not had an 
awareness of the pilot’s problems either. 
Tliey have located switclies in open lo- 
cations where installation and main- 
tenance was simple: the only trouble 
was that a pilot would need either a 
reverse-jointed arm, or a third arm to 
flip the switches. 

Out of wartime cockpit engineering 
came many bitter experiences. One air- 
plane had a gear-retraction le\-er in the 


AVIATION WEEK, 


15 , 1954 



for the world’s largest, 
most modern retreading facilities 




Geared to handle volume re- 
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IN TERMS OF PROFIT... 

PERFORMANCE . . . COMFORT 


THE GREATEST 


AIRLINERS EVER BUILT! 


Latest model of the famed Douglas DC-6, the DC-6B 
represents the ultimate in this series of great, four-engine air 
transports. It was the DC-6B which flew 5700 miles from 
Los Angeles to Paris last May in 20 hours to complete 
the longest non-stop flight ever made by a commercial airliner. 

The superior performance of this airplane under all 
conditions and its acceptance by the flying public have 
established it as an outstanriing profit-maker. 

‘■Queen of the Fleet” on these leading airlines of the world is the famous Douglas DC-6 or DC-6B 
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TAI OcxcA • UAT • UNITED U. $. • WESTERN U. S. 'Soon 



SERIES 



SERIES 


These airlines are Hying or have ordered 
the luxurious new Douglas DC-7 
AMERICAN AIRLINES • DELTA-CSS AIR LINES 
EASTERN AIR LINES • NATIONAL AIRLINES 
PAN AMERICAN AIRWAYS • PANAGRA 
UNITED AIR LINES 


Already 88 of these new turbo-compound sky giants have been 
ordered by the airlines. This brings to a total of 476 the number 
of DC-6, DC-6B and DC-7 airplanes delivered by Douglas 
or under construction. So aerodynamically clean ... so powerful 
is the DC-7 that it is the only commercial airliner making 
scheduled non-stop flights bol/i ways across the United States. It ii 
designed for maximum operating profits and to bring 
the air traveler comforts never possible before. 


DOUGi 



TWICE AS MANY PEOPLE FLY DOUGLAS AS ALL OTHER AIRPLANES COMBINED 
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i<lcn(ic-.il spot wlierc another had tlic 
failwliccl lock. A caiiops' release was 
on the left in one modeli'a later nuidi- 
ficition put it oil the riglit- 

Pilots svould fly these types inter- 
ehangeabl)’; a high accident rate seas the 
inevitable result. 

Some observers of human engineer- 
ing believe that the greatest single 
contribution of this phase of human 
factors is in the great advances made in 
standardized cockpit layout, control 
shapes and motions. 

^ Human Resources— This phase of hu- 
man factors work considers the relation 
of the individual to his environment. 
Specifically, nictliods of selection of fly- 
ing personnel, their training and pro- 
motion would be studied in this field. 

But there is a broader aspect open- 
ing out of the relation between man 
and the world around him. The com- 
plexities of psychological warfare, the 
impact of nuclear weapons on a social 
or political group, the several phases of 
intelligence are all part of the human 
resources picture. So is group and in- 
dividual morale. 

So hum.iii factors in general can spill 
over into almost any line of endeavor, 
simply because tbe study is based on 
the fact that there'll always be people. 

In the Air Force, three former ARDC 
liumaii resources research units recently 
were integrated as the Al' Personnel and 
Training Research Center. 

Under one beading come these re- 
search laboratories, indicating the range 
and magnitude of human factors work 
in just one USAF command; Personnel 
Rcscarcli and Skill Components Re- 
search; Aircraft Observer Research: 
Training Aids Research; Armament Sys- 
tems Personnel Rescorcli; Crew Re- 
search; Basie Pilot Research; Interceptor 
Pilot Researcli; Officer Education Re- 
search. 

It has taken designers and cnginccn 
a long time to realize that human limi- 
tations and fr.iilties ultimately deter- 
mine the effectiveness of hand-operated 
weapons, nierc is still considerable 
controversy betyveen the proponents of 
pilot comfort and tliose yvho favor the 
Spartan approach. Tliere are still those 
who believe that an aircraft technician 
is created by command and not by 
ability. 

But the fact that there has been a 
continuing undercurrent of considera- 
tion of the human angle is encouraging. 
From first awareness of the problem, 
through initial exploratory contacts to 
partial understanding, the study of hu- 
man factors has grown at an increas- 
ing rate. 

It promises to be one of the most 
important phases of technology ever 
considered in aircraft research, develop- 
ment and design. 
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QUICK 

PICKUP! 

with on Aircraft Hoist 



■ Whether you want to pick up a !60-lb. 
man or 10,000 lbs. of cargo, BREEZE can 
engineer the right slrato-hoist for your needs. 
We have developed a new line of cargo 
handling hoists and winche.s that offer the 
advantages of compactness and precision 
performance. 

All feature a high rated load in relation to 
extremely light weight. All have special over- 
load and safety features to meet the exacting 
siandards of the advancing aircraft industry. 
For the newest in electrical, mechanical or 
hydraulic hoists, consult BREEZE engineers. 

out SPECULItlS ABE AT YOUB SEBVICE. 
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Airline Cains Continue as . . 


Air Transport Records Its B igg est Year 

By Frank Shea, Jr, 


The air transport boom continued to flourish in 195?, as the airline industiv 
experienced the biggest year io its history. New peaks topped almost all 


previous records. 

• Revenues of U- S. scheduled and 
non-scliedulcd airlines hit a record high 
of about $lt billion for a gain of about 
$140 million over 1952. 

• Total revenue ton-miles climbed up 
around the 2t-billion mark for an in- 
crease of approximately 260 million. 

• Domestic trunklines accumulated 
more than 14 billion passenger-miles, a 
jump of nearly 18% over 1952, 

• U. S. international flag-carriers ex- 
perienced record traffic gains, as well as 
a big rise in net operating income. 
Total operating revenues increased by 
more than twice as much as total oper- 
ating expenses. 

Continued gains ate forecast for 
1954, both domestic and international 
but they are not expected to be quite 

Tra^c in the last six months of 1955 
did not maintain the vetv favorable rate 
of increase it enjoyed during the first 
half of the year, and this is taken as an 
indication of a slight leveling-off of the 
boom that has characterized the indus- 
try since 1950. 

Heavy deliveries of new aircraft are 
causing a drop in load factor (pavload 
as a percentage of capacity), and, at 
the same time, higher expense allow- 
ances to amortize the new equipment. 

Higher overall operating costs, pos- 
sible subsidy cuts and heavier competi- 
tiem from foreign-flag carriers are also 
big factors. 

But the industry, on the whole, is op- 


timistic. The trend is still upward, and 
most carriers are looking forward to 
another big year. 

► PrcdicHon for ’54: Even Better— The 
1954 forecast for all the world's air- 
lines, excluding those of Communist 
countries, is a 10% payload increase 
over 1953. International Air Trans- 
port Assn, predicts that its 69 member 
airlines, who presently handle 85% 
of the svotid’s commercial air traffic, 
will up their capacity by 10%. 

lATA estimates that carriers will 
spend about $200 million for over 300 
transports scheduled for delivery dur- 
ing 1954 alone. 


So the world-wide industry outlook 
is for another record-breaking year, with 
gains not as marked as last year but 
still substantial. 

► Cause for Optimism— Optimism of 
U. S. carriers is based on the follow- 
ing trends; 

• Domestic trunklines continue to 
make strong inroads in rail traffic. 
Trunkline passenger-miles were approx- 
imately one-half of first-class in 1948. 
Today, tliey ate about 70% greater 
than Pullman-type traffic and about 
one-half of the total rail passenger traf- 
fic excluding commuting. 

• Coach service is still on the upswing 

and continues to be a significant factor 
in airline expansion. This type of traf- 
fic has made tremendous gains, in many 
instances more rapidly than standard 
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service. Big factor is that it has brought 
air travel within reach of the lower 
income brackets. 

Airlines are now catering to these 
groups, consistently extending coach 
service to an increasing number of 
cities. The experiment began with 
three cities in 1948. Tliis number 
jumped to 27 the following year, and 
by 1951 a total of 33 cities was sers'ed 
by aircoach. 

In 1952, domestic coach traffic ac- 
counted for about 20% of combined 
coach-first class traffic, covering 47 
cities. Last year, it climbed to 30% 
of the total as seven more cities were 
added. Even stronger gains are fore- 
cast for 1954. 

• Trunkline mail revenue is expected 
to pick up substantially during the 
vear. Big Tactor here is the growing 
Post Office experiment of shipping pref- 
erential first-class mail between major 
cities by air instead of rail where costs 
are cimpetitive. Tiiis should offset the 
decline in military mail. 

Post Office experiment presently en- 
compasses service between New York/ 


Newark and Chicago; between Wash- 
ington, D. C. and Chicago; as well as 
New York, Chicago and Washington 
to major cities in Florida. 

Rates on the New York/Newark- 
Chicago run are set at 18.66 cents per 
mail-ton mile, while Washington-Chi- 
cago is 20.04 cents. American, Capital, 
TWA and United are the carriers in- 

Dclta C&S, Eastern and National 
Airlines are participating in the Florida 
segment. Delta and Eastern, from Chi- 
cago to Jacksonville. Tampa and 
Miami, receive 20-04 cents per mail- 
ton mile. National and Eastern receive 
20.04 cents from Washington and 18.66 
cents from New York/Newark. 

Post Office also has enlarged tire ex- 
periment to include local-service car- 
riers, liolding that their services could 
be used in emergency instances where 
movement of surface mail would other- 
wise be delayed. 

In the liglit of initial success in these 
test cases, Air Transport Assn, is urging 
airlines to give full support to a nation- 
wide expedited mail program in wliich 


all first-class mail would go by air when 
tlie distance to be covered is more than 
400 mi, 

ATA proposes a straight five-cent- 
per-ounce postage rate for all non-local 
first-class mail, including domestic air- 
mail. Such a program would increase 
domestic airmail volume by an esti- 
mated 117 million ton-miles annually 
which, at prevailing rates, would pay 
the carriers approximately $55 milliorr. 

It is considered doubtful that such 
an extensive expedited system vvill be 
put into effect during 1954, but it 
could come soon. There is a definite 
trend toward mote air transportation of 
surface mail, and as it gains momen- 
tum. results will show up in trunkline 
mail revenues. 

• Lift capacity of domestic and interna- 
tional scheduled air services has gained 
42% over the past three years, while 
operating aircraft have increased onlv 
17%. 

There were 1,336 aircraft in opera- 
tion as of June 1953, compared with 
1.142 in mid-1950. However, these 
planes, mostlv larger and faster types, 
can carry .i billion ton-miles a year 
more than the 1950 fleet. 

A greater percentage of available ton- 
miles continues to he used. In 1950. 
dnnie.vHc tnmkiincs had 1.584 million 
toil-miles available, filling 849 million. 
Rut last vear. with 2.629 million ton- 
mile.s available, revenue use climbed to 
1.542 million. 

* Fleet additions last year included five 
trans|30rt models that were not in serv- 
ice in 1950: Convair 340, carrying 40 
|5as.sciiecrv; Douglas DC-6B, seating 
more tluiTi 60: l.ockheed 1049C Super 
Constellation, with capacitv for more 
than 70; Martin 4-0-4. holding about 
40: ami the Douglas DC-7, with a max- 
imum capacity of 95. 

Deliveries of the Convair, Lockheed 
and the Douglas planes will continue 
throughout 1954. 

leader is the DC-7, latest addition 
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lljniKiode ALVTOSK ul work: diumi. brit/hleiis. imparts a high Iniltr to aluminum. 


Another excellent example of 
how Wyandotte works for yon! 


Wyandotte research was given the 
jiil) of developing a new nliiminum 
brightener for exterior surfaces. 
Tile brightener had to meet two 
requirements: it liad to botli clean 
and brighten in one operation, 
an<l it could not have a tendency 
to develop “white deposits.” 

After extensive development 
and testing. Wyandotte produced 
Ali'tose, a product that filled all 
the requirements. How well Alu- 
TOXE meets the specifications is 
illustrated by this report from the 
Southern California .Aircraft Cor- 

■‘Ai.vtone saxx's us man-hours 
by eliminating degreasing. It cleans 
exteriors and brightens .skin at the 
same time. By using Ai-uto.\e. we 
get a high metallic luster, instead 
of a whitened or frosty surface 
after brightening.” 

This report is typical 
of those from ALU- 
TONE users. It’s also 
typical of use-reports 
on other specialized 

Urges) manufaclnrer of ipcrializcd Hes 


Wyandotte products — products de- 
veloped to meet strict requirements 
. . . laboratory- and ficld-lestcd to 
assure top performance. 

Call ill your Wyandotte rc)ir<‘- 
sentative. lie can lielp you witii 
your metal cleaning and related 
operations: plating, spray-washing, 
burnishing, electroeieaning, paint- 
stripping, etc. He is backed by 
Wyandotte's research and facil- 
ities. and can recommend the 
specialized Wyandotte product 
designed to do your job better, 
faster and at a lower “use-cost.” 
Wyandotte Chemicals Cor/iora- 
tion, Wyandotte, Michigan. Also 
Los .\ngclcs 13. Calijomia. 
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lldplul >micc retirornUlires in ISS cities 
hi the United Slulee and Cuuada 


ning products for busiucss and industry 


to airline fleets. Tins Turbo Com- 
pound engine transport, with a maxi- 
mum speed of 410 mph., may be the 
last piston engined airliner produced in 
Ihc U. S. prior to the attivni of jets. 
Cutting lioiirs off flight schedules, 
[lie DC-7 alone should he a major fac- 
tor in boosting passenger traffic in 

1954. 

• Outstanding 195? safety record of the 
airline industry also should lure more 

E assengers to air travel. Combined 
I. S. domestic and international sched- 
uled carriers achieved a rate of 0.4S 
passenger fatalities per 100 million pas- 
senger-miles last year, compared with 
the 0.9 figure of 1952. 

International operators lowered their 
3.1 fatalitv rate of 1952 to 0.06. These 
carriers completed a full vear of fatality- 
free operation last August for the 
eighth time in their history. 

Nonsked Picture 

Large irregular carriers had the onlv 
poor safety record, registering their 
third highest fatality rate since 1946- 
approxini.ately 10-6 deaths per 100 mil- 
lion passenger-miles. 

Tlie fatalitv rate is but one of the 
nonscbcduled airlines' big worries dur- 
ing 1954. Politically and economically, 
the outlook is none too bright- Main 
reasons: 

• Government crackdown on nonsked 
violations of CAB regulations restrict- 
ing non-ccrtificatcd carriers from route- 
type operations. 

• Military contract reductions due to 
budget cuts and Korean truce, 

• Increa.sed competition among them- 
selves, as well as with scheduled airlines 
and railroads. Rails arc cutting rates in 
bid for official troop movements, despite 
upward trend of other rail fares. 

► Chances for Simival— .A few nonskeds 
eventually mav win certificates, and a 
few more might surs-ivc on strictly char- 
ter work, which CAB permits. 

Tlie others have two possible major 
means of survival; 

• Government casing of certification re- 
quirements through changes in present 
attitudes of CAB, the Administration 
and Congress- 

• Favorable interpretation by a federal 
court of the Civil Aeronautics Act and 
CAB powers under it. 

• More government contracts from miii- 
tarv. Post Office and other agencies. 

Such developments arc not forecast 
for the immediate future. 

► The Problem— The nonsked "prob- 
lem” arose after World War II when 
many persons bought or leased surplus 
aircraft, and CAB waived certification 
requirements for them to flv charter- 
tyrc services. Result was that thev were 
called "nonscheduled airlines.” 

To win the privilege of flving sched- 
uled air service, an airline must prove 
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public convenience and necessity for its 
proposed route services. 

Many nonskeds expanded their serv- 
ices with demand and became, in effect, 
scheduled airlines without certificates. 
Then they began pushing for certifica- 

AVIATION WEEK, MokK 


CAB decided in the transcontinental 
coach case that there was no need for 
new certificated aircoach services. But 
the nonskeds have continued fighting 
for rehearing through the courts. Con- 
gress, the Administration and CAB. 

Some have violated Board restrictions, 


but C.AB has been hard put to stop this 
through enforcement proceedings, 
largely because of the delays of due 
process of law in the courts. 

The wheels of due process grind slow, 
but the Board's machine of enforcement 
action against nonskeds is speeding up. 


15, 1954 
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TURBINE 
WHEEL 
BROACHING 

Here’s so iasiance 
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cools and machines 
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MACHINE TOOL COMPANYj 

I HUDSON ' MASS - U. S, A. 

^ THE WORiD’S OLDEST tHD LtIUEST MUUFICTUi 
^^F^nOACKm^OAtmHES^^^ 


Repeated court preccilents are iiaitow- 
ing tlie issues. 

1954 sliould see tlie nonsked problem 
partially, if not wholly resolvect. 

Helicopters 

laist year furnished ample evidence 
that short-haul commercial use of the 
liclicoptcr is here to stay. Chief de- 

• Inauguration of first scheduled pas- 
senger service in U. S. by New York 
Airways, flying Sikorsky S-55s between 
New York City’s three major ait ter- 
minals— La Cuatdia, Newark and Idle- 

• Continued growth of Los Angeles Air- 
ways and Helicopter Air Service, Inc., 
of Chicago, both carrying mail and 

• Unveiling of the giant Piasecki 
YH-16, with capacity for JS-40 pas- 

• Sabena Belgian airlines’ introduction 
of the first international helicopter pas- 
senger service between Brussels and 
Lille, France, and between Brussels- 
Antwerp and Rotterdam in Holland. 
Sabena nas a fleet of S-55s. 

Early 1954 developments make an 
even stronger case for the helicopter; 

• National Airlines' inauguration of 
service to resort areas within a 15-mi. 
radius of Miami, using S-55s. 

• Successful flight of the new 26-pas- 
senger, 150-nipli. Sikorsky S-56, rc- 

E orted to equal DC-3 performance, 
esides having inherent advantages of 
the helicopter. 


During the coming year, New York 
Airways expects to begin regular service 
to downtown New York City. The only 
thing that is delaying this program is 
the location of suitable heliports. The 
carrier also hopes to develop commuter 
service extending over its present sub- 
urban mail routes. 

Both Los Angeles Airways and Heli- 
copter Air Service, Inc., hope to begin 
scheduled passenger operations before 
the year is out- 

All carriers eventually plan to replace 
their present fleets with higher-speed, 
larger-capacity aircraft. But National 
has jumped the gun and secured an 
option on the first commercial version 
of the S-56. 

Indications are that the helicopter 
will ^ the answer to the airline indus- 
try’s short-haul traffic problems. ATA 
forecasts that intercity helicopter pas- 
sengers will reach 6 million a year by 
1960, with copters flying a third of the 
intercity traffic by 1970. 

Int'ernational 

Having led the scheduled U. S. air- 
line industry to record total operating 
profits last year, U. S. flag carriers have 
cause to look forvvard to another big 

Flag lines owe most of their 1953 
profit to final agreement with CAB on 
"fixed” mail subsidy rates, including 
profit. Most mail and subsidy pay re- 
ported for years before 19S3 were on a 
"temporary” break-even basis. 

Increased tourist service should ac- 
count for a substantial traffic jump in 
1954. Despite slight fare increases 


WORLD AIR TRAFFIC GAINS 1937-53 


(Scheduled Servicesl 


Note- Excludes USSR ond China N.A. — Nof Avoiloble 

Source; Infernotionol Civil Aviolion Orgonizolion 
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Indications arc that the U. S. opera- 
tors attempted to fight the North Atlan- 
tic increase when it was proposed at 
the lATA meeting in Honolulu last 
October, but rather than buck lATA 
they went along in hopes of getting 
compromise reductions in other areas. 
► Fate Incentive— General feeling is 
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Comparative transport costs 

Direct operating cost per U. S. domestic plane*mile 

9 mos. ending Sept. 30, 1953 


Tetal Direct 
Oper. Co>t 
(Cents) 

69>5 

77.89 

79.38 

89.35 


Dougles DC-6. 
OouglesDC-OB . 
Lockheed 749. . . 
Lockheed 1049. . 
Boeing 377 


52.15 

55.69 

61.36 




89.35 

97.27 

103.71 
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tliat the easiest way in which new traf- 
fic can be gained is through reduction 
in the general level of fares. Any such 
reduction, however, is dependent for 
its continuation on a considerable in- 
crease in the volume of traffic in order 
to maintain substantial airline revenues. 

A look at the record over the post- 
war years gives ample evidence of the 
increasing tendency toward lower inter- 
national (ares. 

In 1945, a oneway trans-Atlantic 
crossing cost about 5600, Last year, it 
was down to two-thirds of that level 
for first-class travel ($595). As a result 
of Pan American World Airways’ cru- 
sade for low-rate international tourist 
service, tourist fares went down more 
than 50%. 

Tiiis year, 25% cuts are scheduled 
for trans-Pacific fares. Pan American 
also is effecting a $400 slash on its 
round-the-world service, offering tourist 
flights for $1,300 as opposed to $1,700 
for first-class, 

► 1954 Outlook— Several factors will 
have tremendous infiuence on U. S. 
flag-carrier operations in 1954. 

• Supreme Court offset decision, if the 
full interpretation is applied, could re- 
sult in a major reshuffling of flag-carrier 
routes, with TWA, Northwest, Braniff 
and Delta-C&S possibly having to drop 
international operations. 

In its ruling. Supreme Court held 
that excess profits accruing from domes- 
tic operations must be offset against 
international subsidy requirements. 
Since TWA. Northwest, Braniff and 
Delta all have combined domestic-in- 
teraational operations, the decision 
could be crippling. 

Pan American is the only airline that 
would stand to benefit, since it has no 
domestic service whatsoever, 

• Heavy subsidy slashes would also have 
drastic effects. House Appropriations 
Subcommittee has cut $28 million off 
CAB's request for $50 million subsidy. 


General industry feeling is that such an 
extensive cut won't stick, but reduction 
of some sort seems certain. 

• Decisions on route cases, several long- 
pending, could have far-reaching effects 
on international routes. This year pos- 
sibly will see rulings on such contro- 
versial cases as New York-Balboa 
Through-Service Proceeding, the Trans- 
Atlantic Cargo Case, Resort Airlines 
Miami Stopover Investigation and the 
States-Alasla Case. 

• Seasonal problem must be resolved, 
especially on North Atlantic routes. 
Consistent traffic gains will depend 
largely on stimulation of more winter 
traffic. 

Jet Transports 

The era of the jet transport con- 
tinues to loom on the horizon for 
both domestic and flag airlines. Lead- 
ing contenders are Britain’s de Havil- 
land Comet ? and Boeing's Model 707. 
► Certification for Comet— Pan Ameri- 
can has three Comet 3s presently on 


order, with seven more on option. But 
CAA certification is the big obstacle 
to be overcome before the <5omet can 
see service on U.S. routes. 

As yet, CAA does not have sufficient 
information to estimate the possibilities 
for certification. First model is ex- 
pected to fly this summer, to beat the 
707’s first flight. 

CAA will be especially cautious about 
certificating Comet 3s in view of the six 
crashes of Comet Is over the past IS 
months. Certification is considered 
doubtful in 1954. 

► Boeing 707— Boeing’s 707 is expected 
to hold a considerable edge in speed 
and power over the Comets. Data 
available indicates that the 707 will 
cruise in the near-600-mph. class, pre- 
sumably around 580 mph. But the air- 
liner mav achieve block-to-block speeds 
in normal transport operations as high 
as 550 mph. for some distances. 

This would give Boeing a consider- 
able advantage over de Havilland, now 
quoting 470-mph. speed for the Comet 
I, 500 mph. for the Comet 2 and 
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serves as a prime contractor to the United 
States Government ... and as a sub-contractor to 
Lockheed, Northrop, Douglas, and Westinghouse — 
leaders in the world of aviation. 






H-12T “POWER-ARM" 


EKSTROM, 

CARLSON 


CONTOUR ROUTING 
WMILLING MACHINE 




Do you want to banish, forever, tedious, hack-bn;tik'mg manual routing 
in the machining of your aircraft parts.’ Then, here's EKSTROM, 
CARLSON’S solution! This machine, conceived by us, is specially 
designed to provide greater production at lower cost when template- 
routing and milling today's heavy aluminum plate or thick stacks of 
tough-cutting aluminum sheets- Hydraulically-operated, the entire 
operation is effected from a ’’Utopian" remote control pushbutton stand 
that starts the motors, lowers the head for template contact prior to 
the actual cutter descent, and controls the speed, rapid traverse, 
and direction of travel. The spiral-flute, collet-mounted router bit (also 
an ECCo product) is direct-driven by a high-cycle, 30 hp motor at 
14,400 rpm. Even an inexperienced operator can quickly learn 
how to "pilot" the head around the most intricate template, and can 
then proceed to turn out an amazing quantity of work. For further 
details on this entirely new and revolutionary machine, write 
us TODAY . . . and learn all about it! 


slighlK more than 300 mph- for the 
Comet 3. 

Designed for nonstop ttanscontinen- 
tal and for trans-Atlantic service, the 
707 is larger, heavier and canies more 
payload than the earlier Boeing Model 
-173 jet transport design or the current 
piston-engine Sttatocruiser. 

According to CAA, U. S. turbine- 
powered transports should be flying the 
nation's airlanes within the next three 
to five years. 

In a study by its turbine-powered 
transport evaluation team, CAA pre- 
diets that turbojet and turboprop trans- 
ports will be flying domestically before 
thev are used in international service. 

Two principal developments arc 
speeding introduction of jet airliners in 

the U. 1; 

• Accent on speed brought about by 
DC-7s and Super Constellations. 

• Impact of British turbine-powered 
transports. 

Long-Range Outlook 

Barring a sharp decline in the 
economy. U. S. airlines should be able 
to look forward to continued growth for 
the next several years at least. 

U. S. is currently undergoing tre- 


mendous increase in living standards, 
where the ordinary citizen buys out-of- 
the ordinary things. According to the 
National Planning Assn., this is a trend 
that means "the luxuries of yesterday 
become the necessities of today.” 

Travel is luxury to most people, e^- 
cially air travel. But so ate many other 
items on the American economy. 

► Wooing tlie Dollar— As the standard 
of living increases, airlines will not only 
find themselves competing with other 
modes of transportation, but with a 
variety of '‘luxury” consumer goods and 
senices. 

Competition from other forms of 
consumer spending will be keen. The 
share of the consumer dollar that goes 
foe travel fay air will depend, in the final 
analysis, on how attractive air travel can 
be made for the growing mass market. 

Other factors that should contribute 
to air transport growtii: 

• Growing population of the U. S. is 
'hiftiiig across the country to the West 
and Southwest. Long-range implica- 
tions of this mosement for air travel are 
tremendous. A big population on the 
West Coast means more cross-country 
travel— longliaiil tmvcl ideally suited to 
the airlines. 

• Large cities and suburbs are attracting 
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a large percentage of the population. 
This concentration is a big booster for 
airlines, since most air travel originates 
in large cities. More intercity travel is 
inevitable. 

• Commuter traffic is a great potential 
for the helicopter. The copter has two 
big advantages over railroads for carry- 
ing commuter traffic. It docs not re- 
quire as much expensive urban real 
estate, and it can be shifted easily from 
commuter service to short intercity serv- 
ice for operation during slack commut- 
ing periods. 

• Business abroad will represent a grad- 
ually increasing share of U. S. business 
and will require an increase in travel. 

By 1960, the radius of business travel 
.should extend into northern Canada, 
South America, West Africa and West- 
ern Europe— not just occasionally, but 
frequently. This entire area will be 
more closely knit togetlier by highspeed 
transportation. Airlines offer the most 
expeditious sers’ice. 

• General dcccntralizatioD of industry 
offers still another potential air travel 

From all indications, the long-range 
outlook for the air transport industry is 
a bright one. The potential is there. It 
remains for the airlines to exploit it. 


U. S. Aircraft Engaged in Air Transportation 

(AS OF DECEMBER 31, 1953) 
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How does AVIEN maintain this 
“BALANCE OF POWER”? 


A current tanker aircraft specification cails for large 
fuel tanks fore and aft. Obviously the pilot must know 
the fuel quantities in both systems. What is more, this 
stored power must be distributed “in balance" equally 
between the two. 

Control of the plane's center of gravity and constant, 
accurate indication of fuel quantities are both handled 
automatically by an Avien voltage-fed balancing sys- 
tem and the weli-known Avien Fuel Gages. 

Fuel weight distribution data are supplied by one 
additional potentiometer in each fuel gage indicator. 

A typical Avien safety feature is incorporated in 
the balancing ampIifieT. It detects and warns of a pump 
or valve failure in either system. 

The 


is another example of the essential adaptability of the 
Avien fuel-gaging system which can be “tailored" to 
the exact specifications of many different aircraft. 

Every month, Avien produces over ten thousand 
major instrument components for the aviation indus- 
try. They have been specified for more than fifty differ- 
ent aircraft models. 

If you have a fuel gage or fuel management problem, 
call on us. 



with a minimum of 


has been achieved by Avien 
ht, complexity and cost This 
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MATS Operation Set for Peace or War 

World's largest air transport operation holds record of flying 500,000 persons over 
115,000 miles to 38 countries without a fatality. 


Military Air Transport Service, world’s largest air transport operation, 
during 1953 carried 500,000 passengers without a fatality across 115,000 mi. of 
international air routes to 33 countries. 


MATS is made up of three divisions; 

• Pacific Division. Commanded by 
Rear Adm. William D. Johnson at 
llickam AFB, Hawaii, this unit is re- 
sponsible for air supply of U-S. Far 
East Forces in Japan and Korea, and 
military missioirs to individual coun- 
tries as far as Dhahran, Saudi Arabia. 
•Aircraft assigned to this division made 
9,800 trans-Pacific flights in 1953, haul- 
ing 227,000 passengers and patients 
and 34,750 tons of cargo and mail. 
Tills is less than the 1952 record be- 
cause of the Korean airlift cutback, 

• Atlantic Division. Based at Westover 
.AFB, Mass., and commanded by Brig. 
Gen, John M. Hopkins, this division 
directs transport operations across the 
Atlantic to fiurope and Africa, linking 
with the Pacific Division at Dhahran. 


Atlantic Division also supplies strategic 
Thule AFB in Greenland. During 1953. 
Atlantic Division fiew 208,648 passen- 
gers and patients and 38.526 tons of 
cargo and mail, Thule flights alone car- 
ried about 18,000 passengers and 5,500 
tons of cargo. The Division plans to 
move soon to Dover AFB, Del. 

• Continental Division. Maj. Gcii. 
James S. Stowell commands this divi- 
sion from Kelly AFB. Tex. Its prin- 
cipal missions, in addition to air sup- 
port. are air evacuation and training. 
Continental's operations also extend to 
.Alaska, Canada and the Caribbean area. 
Its routes join with the .Atlantic Divi- 
sion at Westover AFB and with the 
Pacific Division at Travis AFB, Calif. 
It carried 91,000 passengers and pa- 
tients and 8,400 tons of cargo in 1953. 


The three divisions during 1953 flew 
more than 1 billion passenger-miles 
132 million patient-miles and 318 mil- 
lion ton-miles. 

► Routes— Basic routes today are: 

Mid-Pacific route from "fravis AFB 
to Hawaii through Wake Island to 
Tokyo. Another route extend.s from 
Kwajalein to Guam. Manila and Saigon 
through India to Dhahran. The North 
Pacific route starts at McChord AFB, 
AA'ash., through the Aleutians to Tokvo. 

North Atlantic route begins at West- 
over .AFB through Newfoundland and 
iceiand to various points in Europe 
to Egypt and Dhahran. The other 
•Atlantic route extends from Westover 
.AFB through Newfoundland and the 
•Azores to Scotland and F.utO])e. Cur- 
rently the Atlantic Division is running 
a passenger and cargo route from West- 
over to Thule AFB by way of Goose 
Bay. Labrador, and Sonderstrom AFB, 
Greenland. 

Continental Division’s basic aero- 
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medical evacuation route rims from 
Travis AFB to Kcllv .AFB to Btooklev 
AFB, Ala., to Westover AFB. 

Within the framework of these 
routes. MATS operates other routes 
and schedules as military requirements 
demand. 

► MATS Planes— Among the approxi- 
mately 400 four-engine transport air- 
craft operated by M.A'I'S are the I.cick- 
hecd R7V-1, fastest plane in the stable, 
the Boeing C-97, the Douglas C-74 
(a MATS squadron at Brooklcy AFB 
operates all of these aircraft ever built), 
the Douglas C-124. the Lockheed 
C-121 and the Douglas C-llS. Still a 
major factor in this airfleet is the Doug- 
las C-54. 

The hvin-engme Convair C-13I.A 
will be added to the M.ATS fleet as an 
air evacuation plane in the \'ery near 
future- It is tfie lint aircraft witli a 
special interior for acromcdical service. 

Rescue craft include the Boeing SB- 
17 and SB-29, Grumman SA-16, Sikor- 
sky H-5 and H-19, and the Piasccki 
H-21. Transition training planes are 
the North American T-6, laickhccd 
T-33, North American F-51 and Re- 
public F-84; flight facilitv clicck plane 
is the I.ockhe^ F-80. Other planes 
include; C-47, WB-29, B-25. B-26. 

Backing up the MATS fleet of trans- 
port plants is the Civil Reserve .Air 
i'leet Plan- CRAF calls for the mo- 
bilization of about 400 civil transport 
;iircraft and crew.s into the M.A'TS struc- 
ture in the event of a national emer- 
gency. 

► jeS Set Requirements— I.t. Gen. Jo- 
seph Smith, who commands the entire 
MATS operation and its 100,000 mili- 
tary and civilian personnel from /An- 
drews AFB. Md„ is quick to point out 
that while MATS operates sciicduled 


CHASE C-123 

flights in the same manner as commer- 
cial airlines, his scheduled operations 
arc b-.iscd entirely on providing the air- 
lift requirements directed by the Joint 
Chiefs of Staff- “Tlie militarv situation 
detcmiincs the routes and schedules to 
!w flown," he told .Aviation W'eek. 

House .Appropriations Committee, in 
;i report on fiscal 1954 Defense Depart- 
ment funds, sharply criticized tlic 
M.ATS operation, stating that USAF 
elirectives had taken MATS far bevond 
its original mission of providing air 
transport for defense agencies. The 
committee claimed Air F'orcc directives 
indicate that training and tactical sup- 
port is tlie primary mission, and com- 
plained about the assignment of Air 
Rescue Service, .Ait W'c-.ithcr Sersice, 
.Airways and Air Communications Serv- 
ice and .Air Photographic and Charting 
Sciviec as a M.ATS rcsponsibilit}-. 

► Business Basis — 'Hie committee 
stronglv urged that MATS be limited 
to air transport operations, and that it 
be established cm an industrial fund 
basis similar to Military Sea Transport 


Scivice. Defense Secretary Charles Wil- 
son has approved the idea- MATS it- 
self maintains a .studiously careful posi- 
tion. "We will operate MATS just as 
we arc directed bv higher headquar- 
ters,” a top staff officer said. 

Gcii. Smith is proud of MAT.S’ op- 
erational readiness, and that no U.S. 
scrs’iccmian, wlicrcs’cr he may be sta- 
tioned, is more than 60 hr. away from 
n U. S. Iiospital. 

"We arc doing in peacetime what we 
shall be called upon to do in time of 
war,” Gen. Smith said. "Our demo- 
cratic way of life will not support fully 
mamiccl peacetime military machines. 
But it is imperative that wc maintain 
forces-in-being— a hard core. Iliis ap- 
plies to all military branches. 

"Other dements of the Air Force ate 
in eonst'.mt training during peacetime 
low;ircl the military cominitineiit if and 
when an cnenis strikes. As any other 
militarv nnit. wc too are concerned in 
wartime with supporting our combat 
operations. But, where other dements 
are coiicctncd primarily with training, 
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Does temperature or 
pressure control enter into 
your design problems? 



See how fhh 
bellows en^ineet 
een help you! 


• He'll work with you on s bellows 
assembly design for your specific 
requirements. He'll know the kind 
of bellows metal you need— brass, 
stainless steel, monel or nickel. He'll 
recommend the correct bellows charge 
—volatile liquid or gas. 

He'll give you this and other impor- 
tant recommendations about bellows 
assemblies— to help your products 
perform more efficiently. 

Sylphon and Bridgeport bellows 
assemblies ate used in many ways — 
for thermostatic devices, pressure con- 
trols, hydraulic mechanisms, expansion 
joints, motion transmission, as flexible 
connectors and in more applications. 

Let our engineers, our half-century 
of experience and ample production 
facilities work for you — save you 
valuable time and cut your costs. 
Write Department EA today. 





BRIDGEPORT THERMOSTAT DIVISION 


FULTON SYLPHON DIVISION 


we actually arc fulfilling a peacetime 

► Fly Super Connies— M.ATS was cstab- 
li.shcd in June 1948 with the integra- 
tion of the Air Transport Command 
and the Naval Air Transport Service. 
This was the (list instance of combin- 
ing two separate U. S. military services 
into a permanent organization, 

Tlie vice commander of MATS is a 
Navy officer-Rear Adm. T, 15. Wil- 
liamson. Four Navy transport squad- 
ions (each roughly compares to a USAF 
group) are assigned to M.ATS. Two 
squadron.? ate based at llickam Al'B, 
one at Moffett NAS. Calif., and tlic 
othcT at M'estover AFB. One of the 
Hickam squadrons flics R7Vs, the 
oiilv Super Constellations assigned to 
MATS. 

► Technical Support Sendees— Other 
side of the MATS operation is the 
technical support services whicli drew 
Congressional criticism for assignment 
to MATS. These include: 

• Air Weather Scnice. This otgani/ai- 
tion operates a worldwide meteorological 
service witli detachments at ail Air 
Force bases in the U.S. and abroad. 
Six reconnaissance squadrons, using 
WB-29s, are engaged in a constant 
search for vital weather information. 
Tliev flew 11.2 million miles l.ist year 
or about 56,300 flying liours. One 
squadron based on Guam made 103 
penetrations into 18 typlioons. A force 
of 12,000 operates AM'S' four weather 
centrals, seven forecasting centers, 253 
forecasting units, 214 nbseiving units 
and 68 upper-air units in 26 countries. 
It is commanded by Maj. Gen. W. O. 
Senter, scheduled to be replaced by Brig. 
Cen. Tliomas Moorman in April. 

• Airways and Air Communications 
Services. This unit operates more than 
2.000 facilities from 250 strategic sites 
around the world. Duties include op- 
eration of fixed aeronautical point-to- 
point and ground-to-air radio stations, 
airport control towers, navigation aids, 
and message centers where weather in- 
fonnation is collected and transmitted. 
Highlight of last year's operations was 
the installation of the first of many 
RA TCC (mdar air traffic control cen- 
ters). Tliese centers enable AACS to 
cstablisli precise radar control of air- 
craft approaches to military fields. 
AACS is commanded by Maj, Gen. 
E. Blair Garland with headquarters at 
Andrews .AFB, 

• Air Photographic and Cliarting Serv- 
ice. Production and distribution of 
ciiarts. aeronautical publications and air 
target information arc tlic prime re- 
sponsibilities of APSC, which was as- 
signed to MATS in April 1952. The 
unit also produced 151 reels of sound 
and silent film for USAF use in train- 
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Leach motor-reversing contactors with me- 
cbnnical interlock will improve tbe efficiency 
of your aircraft motor drives. These compact, 
rugged 50 and 100 ampere units surpass the 
mostexaclingmilitaryand commercial aircraft 
requirements. For motor reversing applica- 
tions, these Leach precision-made contactors 
ere preferred by major aircraft manufactur- 
ers because of their unsurpassed performance. 

For yMir tpxHlc ric|uligii»nH and far hmEk 
CONTROIS THROUGH SETTER CONTACTORS- 
Spactfy UocR. 

W'rtfe for new Brochures 


©©a'- 


S9IS AVAIOM BOULEVARD • LOS ANGELES 3. CAllfOKNIA 

RapraiantolivuinPrincipalCrlifi of U.S. and Canada 


iiig and orientation. Brig. Cen. I'idwin 
M. Day commands tlie organization at 
Orlando Ha. 

a Air Rescue Service. Operating -13 
squadrons wliicb fly tlie SA-16, the 
H-5, H-19 and iI-21 helicopters, and 
SB-17 and SB-29 lifeboat carriers, ARS 
provides a global search and rescue serv- 
ice for USAI'' crews involved in air- 
craft accidents. This service is also 
available for civilian aircraft crews and 
friendly foreign aircraft. Dtiriiis the 
Korean war the 3rd Air Rescue Group 
in Japan and Korea completed 9,680 
rescues within the combat area. ARS 
is commanded by Brig. Gen. Thomas 
J, DuBose. Meadquarters ate scheduled 
to move from W'ashiiigton, D. C., to 
Orlando Al''13 in .April, 
a Might Service. 'ITiis unit delivers 
flight plan mcssjiges to bases of destina- 
tion within the U. S. Tliis is accom- 
plislicd tlirougli a network of intcr- 
phonc and teletype lines connecting all 
military and Naval bases, direction find- 
ing station, Civil Aeronautics Adminis- 
tration air route traffic control centas 
and air defense control centers. New 
communications will connect FS centers 
with all verv-liigb-frcquency and ultra- 
high-frequency direction Sliding sta- 
tions. Pilot fonncrly could rely on re- 
ceiving bearings from a single DF'S, can 
now obtain advice through the nesv 
Flight Service DF evaluation centers. 
CoT. Harrv J. Bullis commands FS. 
uhich is also scheduled to move from 
W'ashington, D. C., to Orlando AFB. 
► Ferrying and \'IP Service— MATS 
also operates an aircraft ferrying service 
under the Continental Division com- 
posed of three squadrons— two jet and 
one piston engine— based at Dover 
AFB, Long Beach .Al'B, Calif., .ind 
.Amarillo .AFB. Tex. The ferrying squad- 
rons last vear deli\crcd more than 7,000 
aircraft in the U. S. and overseas. 

Tlic 123-ith Air Transport Group, 
based at \3'ashington’s National Air- 
port, handles the spccial-VlP— mis- 
sions. One of the longest flights made 
bv aircraft from the 1254th was Vice 
President Ricliatd Nixon’s goodwill 
mission. The IwOckheed C-121 flew 169 
hr. and traveled about 40,000 mi. 

Another M.ATS mis.sion is tiie sup- 
port of the Strategic .Air Command. 
Within hours after tlie Communists 
struck across Korca'.s j.Sth parallel. 
MATS was ordered to sup[jort tlie 
move of two SAC medium bomber 
wings to tlic Pacific. Tsvo tv-pcs of air- 
lift are provided. F'irst is the normal 
airlifting of S.AC units supplies and 
equipment from the home station tn 
the temporary dutv SAC base. Second 
is cn route support which provides serv- 
ice at MATS bases along the route tii 
the destination. — GJMcA 
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SEU=-PROPELLED ELECTRIC POWER PLANTS 


TEST EQUIPMENT, INSTRUMENT 
Atjp CONTROL PANELS 

Elactrlcal, hydroulic qnd mechanical test stawdi <md« 


AIRCRAFT 
GROUND SUPPORT 
EQUIPMENT 

Consolidated Diesel Electric is a major supplier of ground support 
equipment for commercial ond military aircraft, Consolidated 
equipment of oil types is giving top performance in airports ond 
□ir bases throughout the world. 

In addition to stondord units, special machines have been devel- 
oped to solve complex servicing problems. Consolidated engineers 
are specialists in designing for the advanced requirements of the 

We ore at your service to help fill your specific needs, 

DIESEL A GASOLINE GENERATOR SEIS-AIRCRAFT GROUND POWER SERV- 
ICING EQUIPMENT-MAGNCTIC SWEEPERS-EN6INE DRIVEN FLOODLIGHT 
UNITS-SWITCHSOAROS-TEST EQUIPMENT-AIR COMPRESSORS » PUMPING 
EQUIPMENT-GUIDED MISSILE SERVICING AND LAUNCHING EQUIPMENT- 
RESEARCH & DEVELOPMENT-MOTOR GENERATOR SETS. 



CONSOLIDATED DIESEL ELECTRIC CORPORATION 




Aircraft Equipment Division 

CONNECTICUT, U.S.A. 
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Natural laws don’t change . . . 
but engineering imagination and 
ingenuity find vmique applica- 
tions for them at Jack & Heintz. 
As a result, our Rotojnotive de- 
vices — electrical, hydraulic and 
mechanical — solve many prob- 
lems which have no precedent. 

EXPERIENCED ENGINEERS 
—seeking wider scope for their 
creative abilities — find, at Jack & 
Heintz. unparalleled opportunities 

Design * Development 
ManuFocturing 
Sales • Administration 

YOUNG ENGINEERS 

— recent graduates— can take ad- 
vantage of a versatile, interesting 

signed to uncover and develop 
individual specialization. 

Send today— for your copy of 
Time for Decision, 24 pages of facts 
and pictures on why you’ll be hap- 
pier working at Jack & Heintz 
. . , your family happier living in 
suburban Cleveland. 

Address: MANAGER 
Technicol Employment A Troining 


Jack & ^ 
Heintz -II.C. 
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Airfreight Faces Uphill Struggle 

Despite gains in 1953 and rate rise late in year, profits are 
still marginal; cargo carriers fight for part in mail plan. 


By Richard Balentinc 

Although 15% more freight was 
moved by the nation's air cargo industry 
in 195? than in the preceding year, air- 
lines were well aware at the end of the 
year that they still were involved in an 
uphill struggle. 

Roughly 500 million ton-miles of 
freight was carried during the year. 
Profits were marginal for the big trunk 
airlines. Tlic independent cargo car- 
riers did not fare so well. 

Big factor seemed to be that the in- 
dustry still had a long way to go, be- 
cause the airfreight business rqsrcsentcd 
one-tenth of 1% of all cargo carried 
throughout the country during the year. 

► Profound Effect— Four incidents oc- 
curred during 195? which, by the end 
of the year, were beginning to have a 
profound effect on air cargo carriers: 

• Rate increase averaging 12% in No- 

• Cutback of tbc Pacific airlift. 

• Merger of Flying Tiger Line and 
Slick Airways. 

• Postmaster General Arthur Summer- 
field's mail experiment. 

► Marginal Returns— Civil Aeronautics 
Board increased the airfreight tariff 
(Aviation Week Nov. 2, p. 74) as pro- 
posed by Slick and Flving Tiger earlier 
in the year. Slick contended that, due 
to higher expenses, the present rates 
produced margiual-to-loss returns on 
all-cargo service despite high load 
factors. 

However, the Board's order became 
effective Nov. 20, too late to have much 
effect on I95?’s overall freight business. 
Even with the rate increase, trunk car- 
riers saw little chance of bettering their 
profits in any great degree this year. 


Emery F. Johnson, vice president and 
general manager of Air Cargo, Inc., 
said airfreight would increase only about 
25% in 1954. 

“You simply can’t make money in 
the cargo business yet,’’ he declared, 
adding that any increase is simply the 
sign of “natural growth’’ of the industry. 

► Airlift Phaseout— Cessation of Korean 
hostilities in June forced a cutback in 
the Pacific airlift. By the end of the 
year, none of the trunk carriers were in- 
volved. Of the independents that had 
received military lift contracts, only 
California Eastern Airways, Overseas 
National Airways, Seaboard & Western 
and Transocean Air Lines remained. 

Bv Nfar. ?1. all will be phased out as 
the Defense Department takes over the 
lift. Phaseout of the airlift will provide 
added capacity tor commercial airfreight 
traffic during this year. 

Loss of lift contracts by the other 
carriers invoh’ed placed some of the 
independent airlines in precarious finan- 
cial positions, 

► Boon to Industry— Merger of the two 
biggest independent all-careo airlines, 
Tiger and Slick, was vicwecT as a boon 
to the entire airfreight industry. Be- 
cause the mcigcr was not approved by 
CAB until Jan. 7 (Aviation Week Jan. 
18. p. 80) it had little effect on the two 
airlincs's 195? business. 

William E. Hollan. Slick vice presi- 
dent-sales and traffic, said, however, that 
1954 would be the biggest year yet for 
the newly formed consolidated Flying 
Tigers company. Time spent by the 
two firms in fighting each other in the 
past now can be concentrated on fight- 
ing tbc competition of the big trunk 

This, said Hollan, would bring about 


S(heduled Airfreight-Revenue Ton-Miles (000) 


AMERICAN, TWA AND UNITED FLYING TIGER, RIDDLEt AND 

SLICK 


£>pi«» FreisM 
1950... . 83,117 76,597 

1951 . . . 26,380 78,688 

1952*... 25,766 84,950 

1953*.... 29,742 97,656 


Total 

99,714 

98,942 

110,716 

127,398 


% of AAL, 
TWA, UAL 

Freljhl Froljlil Rgutot 
60,084 78 

80,424 1 1 1 

93,938 111 

89,092 91 


t IHddlefreight ireludcd before Mar. Si, I9SI, are nontcheduUd amices only. 

' IS tnoniha ending Nov. SOth. 
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SCOURGE OF THE STEALTHY! 



T o build a ring of radar around our far-fimig 
perimeter of defense called for structures 
which could withstand arctic winds of 75 knots 
velocity, yet light and mobile enough to be 
shipped “knocked down” via air to remote 
bases. 

Goodyear Aircraft teamed up with the com- 
pany which had developed these long-range 
radar units to meet the need. 

Goodyear’s task was to build the support struc- 
tures and the huge radar reflectors — “dishes” 
approximating 40 by 16 feet — yet the whole 


unit had to be rugged, lightweight and portable! 
Aluminum-castings, tubular metals and special 
welding techniques were used to produce the 
frameworks— and today these new radar units 
stand guard as iTigged sentinels along the Free 
World’s rim. 

Building precision structures is an example of 
the kind of teamwork and versatility the aero- 
nautics industry has come to expect from 
Goodyear Aircraft Corporation— producer of 
plastic canopies, fuel tanks, radomes, fuselage 
shells and major aircraft components as well 
as complete airships and airplanes. 


Goodyear Aireraft Corporation. Akron IS. Ohio and liichfitid Park, ArUoaa 


GOOD/YEAR AIRCRAFT 

l^r The Team. To Tecirro With, In Aev'oncvuot'ics 
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Johns-Manville expands production 
to make Thermoflex Insulating blankets 



Enlarged facilities plus J-M insulation 
engineering service teamed to solve 
Aviation Industry’s internal insulation problems 



These cuscom-msile blankets, <ie- 
veloped by Jobns-Manville, have 
^ined wide acceptance for insuiac- 

craft against the intense heat of iet 
Md future needs.’ other J-M high 


Vou can avail yourself of this com- 


plete insulation enginee 
simply by calling the i 
district office. Or write 
to Johns-Manville. Boa 
60, New York City 16, 
New York, 



Johns-Manville 
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an improved and flexible freight service 
for the company. Combined, the two 
airlines will make up the world’s largest 
airfreight fleet, witri four DC-6As, 11 
DC-4s and 45 C-46s- 

Together they carried nearly half of 
the freight flown domestically in 1953- 

► Successful Experiment— Postmaster 
General Summerfield’s experiment to 
fly a certain percentage of flrst-class mail 
bv air between New York-Chicago and 
Washington-Chicago was pronounced 
so successful that it was extended last 
month to Florida. 

Airlines now involved are American, 
Capital, Trans World, United, Delta- 
CdfS, Eastern and National. Summer- 
field’s experiment will have more effect 
on the volume of airfreight moved in 
1954 than it had On 1951 traffic, since 
it was not begun until October of last 
year. 

At the end of 1953, the all-cargo car- 
riers were clamoring for participation in 
the mail plan. Robert W. Prescott, 
president of Flying Tiger, said of the 
experiment: 

'Tt seems inconceivable that the all- 
cargo airlines will long be excluded 
from an experiment which promises so 
much by way of savings and improved 
mail service. . . - ’The airfreight industry 
is confident that some day, somehow 
the first<lass and preferential mail will 
go by air, in cargo planes and at costs 
gearri to cargo plane operation." 

► Airfreight iheets— Equipment-wise, 

the air cargo industry continued to use 
the older Curtiss C-46s, Douglas C-47s 
and C-54s, many leased from the Air 
Force, and the newer Douglas DC-6A. 
During tlie year. National returned its 
C-46s to USAF and replaced them with 
cargo-type Lockheed Lodestars. 

Best feet for the present and immedi- 
ate future appeared to be the DC-6A, 
cargo version of the DC-6 line. Air 
Cargo’s Johnson said there i.s no mar- 
ket for a cargo-type craft at this time. 

► BOlion Ton Miles— Although air- 
freight appeared to be a slow-growing 
business in 1953, sales research experts 
in both airline and aircraft manufactur- 
ing companies predicted the billion-ton 
mile mark might be shattered by 1960. 

Prescott, of Flying Tiger, was more 
optimistic. He »id: “If the general 
business level stays at or near its 1953 
highs, the airfreight industry should 
enjoy a record-breaking year of 
growth, 

“Airfreight is. and .should be, a sepa- 
rate industry, not a mere adjunct to the 
passenger business. It is a specialized 
service to meet specialized requirements. 
In fact, passenger traffic operations do 
not mesh well with freight flying, which 
explains in part the general lack of 
interest in airfreight development 
among combination carriers.” 



HIGH ALTITUDE INVERTERS 
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INSTRUMENTS SEE WHERE YOU CAN'T 


See Revere . , , i{ you need to know — HOW MUCH 
LIQUID - HOW LITTLE - AT WHAT LEVEL. Revere'i pre- 
cision mode instruments are your unfailing eyes thot see into 
sealed tanks, tubes or complex fuel lines. They con provide 
you with accurate measurement of liquid level regordless 
of pressure or temperature changes, vibration or rapid 
accelerolion forces, AND they will automatically transmit 
a warning signol whenever liquid flow or level maintenance 
varies from a pre-determined volue. 

These hermetically seoled, magnetically octuoted instru- 
Inents employ balanced float assemblies to minimize folse 


alorms. Compact and light, Revere instruments meet govern- 
ment specificolions. They are ovailable in mony different 
configurations, some of which include reloys to handle heovy 
eleciricol loads. Others ore designed for complete sub- 
mersion in fluids. 

Submit your confrof problem to our Field Engineering 
Oeporlmenf todoy. Revere will provide the Insirumenfj to 

tell you - HOW MUCH - HOW LfTTLE - AT WHAT 
LEVEL. Shown below ore some inslrumenls thot ore the 
seeing-eyes of aircraft and industry. 



INDICATING SWITCH 


REVERE CORPORATION OF AMERICA 

WALLINGFORD 2, CONNECTICUT, U. S. A. 
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Supersonic Research Looks for New Ansivers as .. . 


Speeds Get Higher, Problems Tougher 


Two dtiimatic highspeed flights marked significant points in aeronautical 
engineering progress during 1953: 

• Faster than any research aircraft trad ever flown, tlie Bell X-l.\ rocketed 
Maj. Charles Yeager to a speed of Mach 2.5. 

•Faster than any militarx prototype had ever flown. Nortli American’s 
YF-100 Super Sabre slammed through sonic speed and into the supersonic 
range under the guidance of senior engineering test pilot George M'cleh. 


Tliese tremendous speed strides, 
nrade possible by teams of industry, 
military and government pilots and 
technicians, have highlighted these fac- 
tors underlying aircraft research and 
development today: 

• Drag reduction is more important 
than ever. Very small changes in drag 
can be responsible for speed changes 
measured in hundreds of miles per 
hour. 

• Flight technique can make tlie dif- 
ference. TTie Douglas Skyrocket reached 
Mach 1.86 under the capable hands 
of Bill Bridgeinan during the company’s 
phase of the flight test program. After 
long study and minute planning of an 
optimum flight path and technique by 
a flight-test team. NACA's Scott Cross- 


field took the same Skyrocket, un- 
changed, to Mach 2.01. 

8 Windtiinnc! tests can lead directly to 
tangible hardware. One big industry 
complaint in the past has been that 
N.AC.A did nice basic work, but as for 
design data it left something to be de- 
sired. Now, North .American's h'-lOO 
design owes its inboard ailerons, inlet 
lip Miapc and low-positioned tail to re- 
cent hours of windfumicl time at the 
National Advisory Committee for Aero- 

These are credits on the aerodynamic 

Problems 

ITic debit column still lias too many 
items to suit most engineers and scien- 


tists who keep watching the trend of 
development in the U. S. 

• Lateral stability. One of the big 
problems is that supersonic airplanes 
are running out of lateral stability. 'Die 
reason is an aerodynamic fact: The 
slope of the lift curx’e decreases with 
increase in Mach number. This means 
that a given change in wing angle of 
attack produces a lot less lift at Mach 3 
than it docs at Mach 1.3, It's this wing 
lift— applied differentially with ailerons 
or by dihedral effect— that makes an air- 
plane controllable or stable in roll. If 
that lift is not ax’ailable. you find your- 
self in the wild predicament that Bridge- 
man experienced in Skyrocket flights 
when a wing dropped in supersonic 
flight and he couldn’t pick it up with 
the ailerons, couldn’t turn, couldn’t re- 
cover. lie finally recovered by using 
full tab deflections. 

• Noise. .Another problem: What can 
be done about noise? This .single ques- 
tion promises to cost more in time and 
monev th.in manv of the knotty prob- 
lems of the past. It seems to he impos- 
sible to go fast, or to produce great 
amounts of power from moving air, 
without making an awful racket. 

Military and civil aircraft alike are 
going to be increasingly noisy about 
their business, and the prospect of a 
jet transport in full erv over apartment 
roofs on Long Island has aijpallcd civic 
authorities. 

Something has to be done. The 
plain fact is that right now. nobody 
knows what to do. Further, nobody 
seems to know in which direction to go 
in order to find something tn do. 

So there are problems. If you want 
to talk aeronautical problems, the peo- 
ple to talk to are the scientists and en- 
gineers of the National .Advisory Com- 
mittee for Aeronautics. 

NACA 

Established by act of Congress in 
1915, NACA hb almost sole control 
over aeronautical rc.scarch and experi- 
ments in this country, llieir job: 

• . To supen’ise and direct the sci- 
entific study of the problems of flight 
with a view to their practical solution." 
• '‘. . . To direct and conduct research 
and experiments in aeronautics” 

Today one big trend in NACA's 
laboratories is the integration of the air- 

S lane and its avionics. AVilly-nill)’, 
lACA is getting drawn into the sys- 
tems business. This was incs’itable, 'hc- 
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#EXTRA! 


Deutsch 

Drive Pin Blind Rivet Features 




5. High shear ,.rength-7S,000 PSI min!- 





8« Post, simplified oisembly. 



DeutKh Drive Pin Blind Rivets con be used 
in buried rivet opplicotions, double con- 
stfucliois or wherever you wont a simple, 
strong and dependable blind rivet. When 
you think of fasteners, think of 
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cause airplanes themselves have become 
part of systems. It was careful consider- 
ation from a systems viewpoint that 
enabled NACA planners to get mote 
out of the Skyrocket when nobody felt 
there was any mote to get. 

With the increase of systems study, 
the importance of the engineering test 
pilot increases. NACA's pilot staS has 
always accented the ability’ to do much 
more than horse the controls around. 

The old-line test pilot came back 
from a flight and reported the effect. 
Today's engineering test pilots report 
the cause as well as the effect. 

► Engine Integration— Mote than ever 
before, the engine of any airplane has 
to be considered as part of a flow sys- 
tem that begins to intercept air well 
atiead of the airplane, gulps it in huge 
uantities and exhausts it rapidly 
ownstream. Every inch of the way, the 
moving air is doing something to the 
airplane or engine, and it is almost im- 
possible to separate one effect from 
the other. 

Part of NACA’s powerplant work is 
combustioir experiments; the results 
will help improve high-altitude per- 
formance of our engines during tire 
next few years. 

Another area where much remains 
to be done is in afterburner design. 
NACA regards the design of afterburn- 
ers as an empirical task. Afterburner 
noise has another aspect in addition to 
its ear-shattering qualities: it is destruc- 
tive to the afterburner. 

There are two kinds of this noise; 
rumble (which is motion of the flame 
front amplified by the geometry of the 
tailpipe) and screeching. It’s the latter 
that tears the guts out of an after- 


burner, and one of NACA’s big pro- 
grams now is aimed at understanding 
the screech and doing something about 

► Configuration Studies — Generally 
NACA doesn't test specific design con- 
figurations. It inclines toward stability 
studies of a delta wing, not the F-102 
layout; it measures deflections of a 
swept wing, not the B-52 panels. 

But NACA influence makes itself 
felt in airplane design- Tliete are the 
three cases quoted for the North 
American F-lOO-intake lip shape, in- 
board ailerons and low horizontal tail. 

Wing trickery in the form of leading 
edge extensions, fences, flaps and slots 
have come out of tunnel tesh at Lang- 
ley and Ames- 

One layout, which was evolved with 
the low horizontal tail as an answer to 
stability problems at high speeds, places 
the engine farther aft and lower than 
is common now. So far no designers 
have picked this one up, but it’s a safe 
bet that it won't be long now. 

► Noise Studies— NACA scientists are 
vitally concerned with the noise prob- 
lem. They got into it when they finl 
started operating wind tunnels near in- 
liabitcd areas, and they’ve been in the 
heart of tlie problem ever since. 

Today there are several spearheads 
leading the attack on the noise prob- 
lem. Lewis laboratory scientists are 
working with empirical approaches; 
they drew the assignment because they 
promised to have a ftesli approach. 
These men formerly worked on aircraft 
crash fire studies; none of them pre- 
viously had anything to do with either 
crash or fire studies. Their approach 
was fresh, their contributions huge. 

Massachusetts Institute of Technol- 
ogy and its western counterpart, Cali- 


Altitude marks, military and research 
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t’ THERMOCOUPLE THERMOMETERS 

{ STANOAEO RANGES FOR CYIINOER, SEARING OR EXHAUST TEMPERATURES 

2" SINGLE INDICATORS 
WITH MOUNTING BEZEL 

2W DUAL INDICATORS 

3" SINGLE INDICATORS 
FOR RING CLAMP MOUNTING 

I RESISTANCE THERMOM 

1 STANDARD RANGES FOR CYLINDER, OIL. FREE-AIR, COOLANT, CARS-AIR 0 

E T E R S 

« HEATING DUCT TEMPERATURES. 

3” SINGLE INDICATORS 
WITH MOUNTING BEZEL 

m 

7V DUAL INDICATORS 

2" SINGLE INDICATORS 
FOR RING CLAMP MOUNTING 

'' RESISTANCE BULBS 

STURDY . . . FAST-ACTING 

• THERMOCOUPLES • 

ACCURATE . . . RELIABLE 

THEaMoeeuPic wiSL 

AttCtAPt QOA«rf.,V^^ 
ROM ow OWN mm au - 

A-N, FREE-AIR, STUFFING-GLAND 
AND CYLINDER-HEAD BAYONn TYPES 


CHROMEl- COPPER- 

AlUMEl / CONSTANTAN 

IRON- MILITARY 

CONSTANTAN SPECIFICATIONS 


TO INSURE ACCURATE, REUABIE TEMPERATURE INSTRUMENTATION, USE lEWIS BULBS, THERMO- 
COUPLES, LEAD WIRE, FIREWALL BLOCKS, RESISTORS AND INDICATORS 


THE LEWIS ENGINEERING CO. 

NAUGATUCK, CONNECTICUT 

Manufacturers of Complete Temperature Measuring Systems for Aircroft 









The Link Trainers of yester- 
year pioneered the way for 
flight simulation on the 
ground, Their development 
and eifeelive use in expedit- 
ing the training of military 
and eommereial airiine piiols 

in earh piiot's eurriculum. 


NOW 


^ ... 

Modern High 

simulated flight. New 
tronic jet simuiators, such as 
Link’s utlra-modern F-89D, 
right, now being delivered to 
llie United Slates Air Force, 
refleri the Link company’s 
continuing leadership in the 
flight simuintor held. 



AND YET TO COME . . . 



YEARS 

OF SIMULATED FLIGHT 

THIN 



■ ENGINEERING 

furni.1 institute of ’Icchnologj’, have 
contracts from N.^C.\ for analysis of 
sound. .At the otlicr extreme, NAC.A 
i;. paving for opinion sampling of noise 
levels toiind in everyday life, NAC.A 
believe that if it can find out what 
kinds of noise are objectionable and 
it .It least will have begun to de- 
fine the problem. 

► Other Fields— look thtough the 
N'.ACA’s anmiiil report— which is an 
imclassificd summary of reports issued 
during the year— shows unusual variefi- 
111 the mnnber and kinds of research 
studies. 

In tests of ina.xiinuin lift coefficients, 
funnels nm at a speed which a decade 
ago was maximum speed for lots of 
airplanes. Now it is the landing speed 
for some. 

Minimized propeller noise has been 
added as a parameter to the traditional 
fonn of propeller selection charts. You 

II select a prop for transport airplanes 

) to a flight Mach number of 0.8 and 

r aiiv engine between 1,000 and 10,- 
000 hp. 

There is emphasis on fuel develop- 
ment to increase performance of the 
airplane bv virtue or the chemical prop- 
erty of the fuel. 

Fuel sloshing in wing tanks can be 
a help in reducing flutter or buffet, 
it you c.in count on having the fuel 
there all the time, flow mucli help 
will the fuel give? N.ACA has started 
to find out. 

Aerodynamic heating may be a 
blessing in disguise in some limited 
cases. For instance, it can keep a wing 
from icing. There are drawbacks; liquid 
water will run back and freeze any- 
way. So NACA has a technical note 
presenting a quick method for calcu- 
lating the icing limit at altitudes up to 
45,000 ft. and speeds to Mach 1.8. 

► Research Takes 7,000-Thc future 
paths of aeronautical progress are 
charted by the 7,000 technical and 
administrative people who make up the 
NACA, and populate its Washington 
headquarters and tlia'o main facilities; 

• Lewis Flight Propulsion Laboratory, 
Cleveland. Here the entire spectrum 
of flight ptopui.'ion is painted in high- 
altitude test cells and windtunnels, on 
static test stands and in shops. 

• Ames Aeronautical Laboratory, Mof- 
fett Field, Calif, Aerodynamic research 
is the job here. The world's largest 
windtunnel and some of the world's 
fastest share the acreage. 

• Langley Aeronautical Laboratory, 
Langley Field, Va. This is the "general 
problem" lab, where aerodynamics and 
structures, bvdrodynamics and design 
ideas arc the order of the day. 

Then there are two NACA sub-sta- 
ions of science. At A\’;illnps Island, 
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IMMEDIATE CAPACITY AVAILABLE 
Whether you are designing aircraft pacts, electronic 
components or major fabrications, Roland Teiner has the 
facilities, man power and special Technical skills to work 
with your engineers and designers on tough problems. 

For all-gage — any metal — any quantity, manual or 
automatic spinning, roll forming, hydroforming or com- 
pletely fabricated components or products, look to Roland 
Teiner for early delivery. Send blue prints or drawings for 
quotes, or write for reprint of article titled “Deep Drawing 
of Intricate Shapes.” 

Save time and money — call Teiner now 


COMPANY, INCORPORATED 
134 TREmONI ST., EVEREn 49, MASS. Tel, EV 7-7800 
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off the Virginia coast, cocket-ptopclled 
models scream skyward over the Atlan- 
tic in highspeed tests of wing shapes, 
telemetry equipment, stability and con- 
trol parameters. 

At the Air Force Flight Test Center. 
Edwards AFB, Calif,, the NACA has 
its hangar and taxiway and flight 

There are research subcontracts that 
N'ACA lets out to specialized groups 
across the country to tackle some phase 
of work espeeialiy suited to their tal- 
ents. -Amone them; Massachusetts In- 
stitute of Technology, California In- 
stitute of Technology, Battellc 
Memorial Institute, Johns Hopkins 
Universib’, the National Bureau of 
Standards. 

hi 195J, the Committee used about 
S58 million of its appropriated funds, 
cjm-ing over an unobligated balance of 
;ibout S8 million. Tlic bulk of this 
inoney-aboiit $48.5 million— went di- 
rectly into salaries and expenses of the 
laboratories, the substations and the 
subcontracts. 

► Unitary Plan— First of the NACA 
liinnels to be operated under the so- 
t.illed Unitary Plan will start testing 
this year. Planning for the Unitary 
scheme began in 1944 and stretched 
into 1947 as representatives of govern- 
ment and industry met with those of 
NACA. Tliey hammered out a proposal 
for a coordinated plan for windtunncl 
procurement. 

Tlie plan was considered, reconsid- 
ered, cut down, and finally legalized in 
Public Law 415 of the 81 st Congress. 
It had started at a cost level of mote 
than $2 billion, comparable to the first 
atomic bomb costs. It was pared dowm 
finally to a group of appropriations 
totaling about S500 million. 

When the planning began, maxi- 
mum speed of airplanes was a little 
over 500 mph. Next year when the 
first tunnel starts moving air, the speed 
record will stand at more than three 
times that figure. 

TTic NACA annual report has this to 
say about the problems tomorrow: 
“The lack of mathematical methods for 
predicting theoretically aerodynamic be- 
haiior in the speed ranges of tomor- 
row's aircraft means that this kind of 
information must be obtained through 
use of experimental techniques, the 
mo.st satisfactory of which requires use 
of the large wind tunnel of the kind 
being provided under the Unitary 
Windtunncl Plan. 

“Before the end of 1954, the first 
of the Unitary Plan supersonic wind- 
tunnels will be in fruitful use as a tool 
in the hands of America's producers of 
supersonic aircraft .ind missiles. The 
|jlanning of a decade ago began not a 
moment too soon.” 
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How the windshield panels 


of Lockheed’s Super Constellation 


ore glazed with electrically-heated 
"NESA” Glass? 



c_A report from 

THE PITTSBURGH 
AIRCRAFT GLAZING 
FILE 


;e of irrtcgrally-attached metal retainer rings. 
They are details of the center windshield of Lockheed's 1049 Super Constd-'- 
lation, a plane with high-speed and high-altitude operations tliat make NESA 
Class particularly suitable. 

The NESA windshield used here consists of one piece of semi-tempered 
and one piece of full-tempered glass with a vinyl filler behvecn. Electrical 
current, carried by the NESA coating of the inboard surface of the outboard 
glass, prevents ice formation and gives freedom from frost and fogging. NESA 
is also used on the adjoining forward glass areas, and the other four cockpit 
openings are glazed with Pittsburgh Flexsciil. 

The vinyl surface is undercut to achieve flush mounting of the external 
retainer ring. This method of installation permits the use of narrow posts that 
provide the least possible obstruction to vision. This bird resisting assemblv 
is engineered for maximum "double” safety a.s the vinyl filler is capable of 
carrying flight loads and the pressurization of 4.5 p.s.i, even though one or 
both pieces of glass were accidentally broken. 

Working together, Lockheed engineers and Pittsburgh Plate Glass Com- 
panv technical representatives designed this installation, and the same kind 
of teelmical assistance is available to you from Pittsburgh representatives. 
Your glass and glazing problems will be carefully considered in tlie light of 
our years of experience witli the nation’s major aircraft manufacturers. For 
complete information, write to Pittsbiirgli Plate Glass Company, Room 4184, 
632 Fort Duquesne Boulevard, Pittsburgh 22, Pa. 


NESA COATING 


i" FULL TEMPERED Gl 


IB PIKE METAL INSERT-'^ 
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New DOUGLAS DC-7 Uses New Dickers. 
Variable Displacement Hydraulic Pumps 

Cabin supercharger drives on the new Douglas 
DC-7 use the largest known variable delivery 
aircraft hydroulic pump ... the new Vickers 
PV.3918. Like the DC-7, the PV-3918 is an out- 
growth of previous successful designs. 

This pump is a development from similor but 
smaller pumps used In the DC-6, DC-6A and 
DC-6B. The basic application was so successful it 
was adopted for the new DC-7. The new pump 
provides a 147% increase in flow capacity with 
only a 50% increase In weight. A special feature 
of the PV-3918 is an overspeed control which 
automatically limits the maximum pump delivery 


and accordingly provides another safety dseck 
on compressor impeller speed. 

For further information about the numerous 
advantages of Vickers Variable Displacement 
Piston Type Pumps, ask for Bulletin A-5203. 

VICKERS 

IncorDorated 


1462 OAKMAN BLVD. . DETROIT 32, MICH. 
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U. S. Civil and Military Transport Aircraft 






KEEP ’EM CLIMBING! 

U/itk HAZARD-FREE METAL CLOSURES 

PIPE PlUG 

THINK OF THE GROUND- WORK in Manufacture or 

AN TYPE aOSS- 

Maintenonce you gotto keep 'em alive and climbing. 

*AN TYM*SEAi*"piUO 

From the smollest Aircraft to the largest Transport, hydroulic 


systems are vitoll . . . Protect threods, seol out dirt, dust and 
moisture during Shipping, Storage and Assembly. 

: FOR WEArHERHEAD 
AN TYPE SEAL CAP 

AN TYPE ALUMINUM 

Keep 'Em Climbing . . . Keep 'Em Hazord-Freei . . . Use the 
Accepted Metal Closures that have been the Standard of the 
Industry for years. Metal Closures made by Tubing Seal Cop, 
Inc. con't clog vitol hydraulic lines . . . can't be "sucked in." 

m 

For dependable Aircraft, use these dependable Metal 
Closures by Tubing Seal Cap, Inc. 

A 

THE ORfGtNAl METAL CLOSURES 

by TUBING SEAL CAP, INC. 

80 e WEST SANTA ANITA, SAN GABRIEL, CALIFORNIA 
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The rote automatic pilot . . . 
only system to give unlimited 
precise control at high speeds 

Westinghouse auiomaiic flight control systems rep- 
resent the most advanced state of the an in the 
autopilot field. The W-3 and E-9 automatic pilots 
make completely automatic flight fact instead of 
fancy. Developed, flown and now being produced 
for military jet fighters, they are the first to combine 
the rate gyroscope and MAGAMPS into a pack- 


moneuverohility. 


aged system which is lightweight, compact and com- 
pletely proved. 

The use of the rate gyro makes possible a new 
degree of precise control and maneuverability not 
possible with position gyros. MAGAMPS are ex- 
tensively used to give the rate automatic pilot reli- 
ability superior to other types of similar equipment. 


FIND our WHY . . . ON THE FOUOW/NG PAGES ^ 



till 



Only production automatic pilot to use rate gyros . . . 


Modern, high-speed aircraft, because of aerodynamic 
requirements, often suffer from poorly damped natural 
oscillations — they are inherently unstable. The sensing 
elements which detect these oscillations and provide 
the “intelligence" to eliminate them is the rate gyro- 
scope. By developing a rate gyro and applying it to the 
E-9 and W-3 systems, Westinghouse has elevated the 
automatic pilot to the vitally important tactical role of a 
completely automatic, integrated flight control system. 
The rate gyro will not tumble, and provides instan- 
taneous response to external disturbances and attitude 
changes. Using rate gyros in all three axes — roll, pitch, 
and yaw — Westinghouse rate automatic flight control 
systems can maneuver an aircraft quickly and smooth- 
ly, as well as provide “platform” stability. 



These are the pilot's consoles of the E-9 and W-3 Rale 
Automatic Pilots. Controls are human engineered to achieve 
simplicity of operation. The W-3A has provision for radar 
coupling and ILS tie-in, making the autopilot serve a vital new 


THE SCOPE OF WESTINGHOUSE IN AVIATION 


Mogamps improve reliability, 
decrease weight . . . 

The MAGAMP (magnetic amplifier) — a Westinghouse 
exclusive — is used to make the rate automatic pilot a 
new standard of dependability. As simple and reliable 
as iron and copper, MAGAMPS are rugged replace- 
ments for vacuum tubes. MAGAMPS operate directly 
from the ac supply voltage and require no filament 
current, hence have a greatly reduced cooling require- 
ment, Greater component life is inherent in the trans- 
former-like construction of MAGAMPS. Wherever 
used, they give systems added value with their reliabil- 
ity and long life. 

These features make the Westinghouse rale auto- 
matic pilot far more dependable. Maintenance require- 
ments are reduced, circuitry is simplified and these 
full-time automatic flight control systems can be de- 
pended upon to perform under alt types of operating 
conditions. 



MAGAMPS and Polled Unils are two refinemems developed 
by Air Arm to give electronic systems exceptional reliability and 
ease of maintenance. MAGAMPS are a Westinghouse develop- 
ment using specially wound cores, primed circuits and Fosieriiea 
impregnation to protect against all atmospheric conditions, and 
improve heat dissipation and dielectric properties. 


Air Arm facilities now producing 
rate automatic pilots . . . 


automatic, “hands-off” approach to a field in low 
visibility weather. Soon to come for the W-3 system is a 
radar tie-in, which means that the automatic pilot will 
lake commands directly from the fire control system 
and automatically fly ihe interceptor on a computed 
intercept course ... for what might be termed an 
automatic kill. 

Airborne equipment must be as precise as a watch 
and as rugged as a steam roller. Fabricating such equip- 
ment and tailoring it to an airplane is not Just a matter 
of taking measurements and cutting to a pattern — it 
requires real know-how and expwrience. 


Today’s answer for 
tomorrow’s problem . . . 

Experience has shown that in our business no problem 
ever stays solved. The requirement of building a belter 
system is always with us. To meet the ever-increasing 
requirements of high-speed automatic flight, our de- 
velopment labs are at work, creating the advancements 
for tomorrow's flight systems. Thus, Air Arm is helping 
to bring Tomorrow's Aircraft . , . One Step Closer. 
Westinghouse Electric Corporation. Air Arm Division, 
Friendship International Airport, Baltimore, Md. j.yiois 



Rate automatic pilots are being produced in quantity 
at the Westinghouse Air Arm Plant. The W-3 system — 
now flying in an Air Force all-weather interceptor — 
includes an ILS (instrument landing system) tie-in for 


Component of Westinghouse Rale-Type Autopilot is shown 
here being bench tested. This is pan of the Air Arm program 

specifications. Ability to produce and qualify complete systems 
under one roof means more defense for the defense dollar. 


you CAN BE SUfiE.v.lF it's 

westinghouse 
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U. S. Civil and Military Helicopters 






USSR Military Aircraft 
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LEAR VGI SYSTEM 
...SIXTH SEHSE 
FOR THE BOEING B-47 


In ricH'SPKEO maneuvering bazardoiu errors are intro- 
duced by conventional attitude indicating instrumenta. 
For greater safety, the jet plane needs something special 
in the way of an attitude indicator. For the Boeing B-47 
and other jet bombers and fighters, tliis critical function 
is performed by the Lear Vertical Gyro Indicator System. 

Operating as the plane's “sixth sensed the Lear VGI 
system is designed to measure and display deviation from 
liorirontal flight with near-perfect accuracy and speed. 
All necessary gyros, amplifiers, and power supplies are 
contained in one compact unit whiol) is remotely 
installed, transmitting pitch and roll intelligence elec- 
trically to the flight attitude indicator. The Lear VGI may 
also be used as a master vertical reference for an auto- 
pilot, radar, or other equipment. 

Let us discuss your problems in instrumentation. We 
have been solving the tough ones for almost a quarter 
of a century. 



IONIA AVE. 


GRAND RASIDS 2. MICHIGAN 


llktt VGI SYSTEM No 



m SPECIFICATIONS 



(Footnotes on page 212) 
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A fypical selection of SPS Fasteners. For informotion, write StandaBO PkK5£D Steel Co., Jerkintown 3, Pa. 

AIRCRAFT PRODUCTS DIVISION 

JENKINTOWH ■ PEMNSnVANIA 


sps 

TOWN ■ PEMNSnt 



Douglas DC-7— America’s newest 
and fastest commercial transport 
— uses SPS Precision Fasteners 
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in 'copter rotor assemblies 


breaks a complex, 
precision-bottleneck 


Few companies were willing to undertake this challenge to 
engineering, tooling, production and quality control. On the 
12\i" long, 12 lb. hub above, for example, the two buttress 
threads and adjacent diameters must be held to a concentricity 
of .001 full indicator reading for a length of 2Vs inches. Each 
component requires more than 40 separate operations. Fine 
finishes are required throughout, ranging Irom 20 micro 
inches to a maximum of 100 micro inches. 


Csimp 


Machine Tool Engineering Works has been consistently 
able to produce these vital assembly components on schedule 
despite the close limits and tricky machining involved . . . 

And Special's light quality control standards are 


MACHINE TOOL ENGINEERING WORKS 
^ 1 34 Lafayette St., New York 1 3, N. Y. 

Eslobflsfied 1910 
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Lockheed Scientists Shape the Forms of Future Flight 

Lockheed’s Erpanding Science Cmter Improves Today's Planes aTid Develops New Desigm for the Bra of Autotnatic Flight 


The above film strips lake you behind the 
scenes to show Lockheed scientists test- 



SCIENCe CEN. 
tarns of llighl 



Missiles Era 


fields I 


hmg II 


explor. 


IS aircraft, integrating 10 

practical application for a top- 
secret project of vital impor- 
tance to the U.S. This new Mis- 
sile Systems Division is adding 
scientific personnel daily, 
speeding the cimriuest of auto- 
matic flight through space. 




Lockheed 
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U.S. Gas Turbine Engines 



Military Aircraft Appropriations & Expenditures, 1935*1955 




from Research through Production 


Rhodes Lewis Company, a wholly-owned 
subsidiary of McCulloch Motors Corpora- 
tion of Los Angeles, designs and produces 
specialized types of precision-made pneu- 
matic and electro-mechanical accessories 
for the military and for aircraft industries 
throughout the world. 


To meet constantly changing require- 
ments, Rhodes Lewis maintains a sound, 
versatile facility — with equipment and 
personnel which are readily adaptable to the 
specialized development and manufacture 
of similar equipment for other industries. 


As an integral part of its designing and 
manufacturing service, Rhodes Lewis is also 
equipped to supply operational, overhaul 
and technical data, and to operate product 
training schools. 



RHODES LEWIS CO., a subsidiary of 
McCULLOCH MOTORS CORPORATION 


Some of the precision-made products 
which Rhodes Lewis has developed, de- 
signed and manufactured: 


We invite your inquiries and suggest 
personai inspection of our modern plant and 
faciiities. Our competent staff of engineers 
is availabie for immediate consultation. 
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^RODUCTIOrJ. 


Edo’s Picture Album of DMVM^RSMTY . . . 

. . . the Result ofPERFECTlOX 


Only 8 brief glimpse into Che vast scope of Edo’s 
diversified activities is afforded by these pictures. 

Such outstanding talent in so many fields amascs 
all — especially those who have known Edo for over 
a quarter of a century as designers and builders of 
the world’s finest seaplane floats. 



system, and then build it. 


EDO CORPORATION 
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Airpower Balances on Budget Tightrope 

Lean V.K, treasury forces government to hold down defense procurement, puslv 
export sales of military and civil aircraft. RAF receives first squadron 
of Swift F’ls, as B‘47s and F-86s still man front lines. 



HAWKER HUNTER 


By Nal McKitterick 

(McGraw-HiU World News) 

London— The breathing space in the East-West conflict which Sir Winston 
Churchill predicted more than a year ago has been a great boon to British 
aviation. 

It has allowed Britain to follow a two-piongcd policy on airpower develop 
ment, compatible with the precarious living this country ekes out these days. 


On the one hand, procurement of 
new aircraft for the Royal Air Force 
has been kept down-only $392 million 
in fiscal 1953-54 and not much mote 
in the up-coming year. Britain’s air 
chiefs have.delibeately postponed plac- 
ing large orders for aircraft which prom- 
ise to show marked improvement with 

On the other hand, a sizable pro- 
ortion of Britain's airpower buildup 
as been turned into a commercial as- 
set. Makers of Britain’s famed civil 
let transports have official priority equal 
to the most important military aircraft 
projects. And exports of both civil and 
military aircraft ace booming. Last year 
the British exported about $182-miliion 
worth of aircraft, split almost 50-50 
between civil and military types. At 
the same time, about $56-million worth 
of civil aircraft were delivered to British 
Overseas Airways Corp., British Euro- 
pean Airways and to the small fleets of 
Britain's private operators. 

While these figures don’t accurately 
describe the division of labor between 
military and civil work in the U.K. in- 
dustry, it is significant that over half 


the value of completed aircraft delivered 
last year was paid for by customers other 
than the RAF. 

► Good Economics, Poor Defense— If 
this is satisfactory economics, nobody 
here claims it to m satisfactory defense. 
The front line of defense in the U.K. 
today is still manned by USAF-flown 
B-47 Stiatojets and Canadair-built F-86 
Sabres given to RAF Fighter Command 
over the past two years. 

Military Aviation 

Not until recent weeks has RAF 
received its first home-built sweptwing 
fighter squadron— Supermarine Swin 
F.ls. And despite the expected de- 
livery of a small number of Vickers 
Valiant four-jet medium bombers this 
year, Britain’s very promising strategic 
air arm won’t exist in significant num- 
bers before 1956. 

The ultimate targets of the RAF, 
as set out three years ago when the 
current rearmament program was 
started, are still a long way away. When 
announcing the program, the then 
Labor government's Air Minister, Ar- 
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thur Henderson, predicted that in fis- 
cal 1954-55, for the first time, the RAF 
would outstrip the other British serv- 
.ces in its claim on the annual defense 
oudget. 

But last year's defense cutbacks up- 
set Henderson's prediction. This years 
defense budget, which will be an- 
nounced about the time this is printed, 
will again show the British Army get- 
ting mote money than the RAF, and 
the British Navy not fat behind. 

► Envy U.S. “New Look’’- Under- 
standably, British airmen are not a 
little envious of the "new look” in U. S. 
defense policy which clearly establishes 
the USAF's prior claim on defense 
funds. Virtually all the arguments that 
led to the U.S. policy shift have been 
used here by air-minded British stra- 
tegists for a long time. 

Like the Pentagon, British military 
planners see the best defense against 
Russia today in terms of instant and 
devastating retaliation. Put another 
way, the British don't vet see anv re- 


liable technical defense against enemy 
missile strikes from the air. In 'World 
War II, 1,050 missiles— German V-ls 
and V-2s— fell on England. Now, al- 
most 10 years later, the RAF would 
again have to rely on bombing launch- 
ing sites as the major means of counter- 
ing even these first products of the 
missile age. 

At the same time, Churchill, like 
President Eisenhower, is under the 
strongest sort of political pressure to 
keep defense spending within bounds. 
Indeed, only a Churchill could risk 
trotting out a budget this year that ear- 
marks just a bit more for defense than 
last year’s budget did. The increase re- 
flected in this year’s defense budget un- 
fortunately does not stem from new 
spending on air development. It was 
made inevitable by Britain's irreducible 
commitments overseas. 

Like the U. S., the British would 
dearly love to effect these economies by 
reducing their troop Commitments 


In the words of Earl Alexander of 
Tunis. Churchill's Defense Minister. 
"My aim is to build up a strategic re- 
serve (in the U. K.) ready to go off to 
deal with any emergency at any time.” 
Alexander spoke one month after Presi- 
dent Eisenhower said virtually the same 
thing in the U. S. 

► Overseas Troops— Reducing troop 
commitments overseas is far more criti- 
cal to the development of the RAF 
than it is to development of USAF. 

Today Britain has 15,000 troops in 
Malaya, 80,000 mote in Suez, about 
two divisions in Kenya, four armored 
divisions in Germany, and smaller garri- 
sons in such farflung places as British 
Guiana, Gibraltar and Hong Kong. For 
a nation which is stretching its eco- 
nomic capabilities to find $4.6 billion 
a year to spend on all defense needs, 
these commitments mean an enormous 
maintenance budget. In fact they mean 
that the British Army needs and gets 
more money than the R.^F. 

► Research Snffers— These troop commit- 
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inents put a low ceiling on aircraft 
procurement for tlie RAF. More se- 
rious, they curtail spending on military 
researeh. No research Sgures as sucfi 
are printed in Britain’s defense budget, 
but the late Chester Milmot, Bcitain’s 
leading writer on military affairs (who 
died in tlic Comet crash last January), 
claimed tirat less than 10% of last 
year's defense budget was spent on re- 
search. Wilmot figured “only a small 
proportion" of that 10% was spent on 
guided missiles. 

This year spending will be shifted 
a little in the RAID's favor-and in the 
favor of research. But until some of 
Britain’s overseas cuininitments arc 
liquidated, in one form or other, the 
RAF's plans will continue to be ham- 
strung for lack of funds. Tlie issue rests 
with Britain's diplomats and with the 
U.S. It is almost certain that the British 
will follow any U. S. lead in withdraw- 
ing troops from such places as Ger- 
many and Korea. 

► U.S. Aid— While RAF development 
is held in check by Britain’s overseas 
commitments, it is also supported to a 
crucial extent by U.S. aid. 

Lockheed Neptunes, Douglas Sky- 
laiders, and North Aroerican-Canadair 
Sabres liavc been given to the RAF and 
to the Royal Navy. (Many of the 
Sabres, incidentally, are grounded in the 
U.K. for lack of a spates backlog; others 
are in Germany.) 

More important, some $482 million 
in U.S. money has been earmarked for 
direct financial help to the British air- 
craft industrv over tlie past few years. 
That is a third again more than last 
vear’s total RAF budget for the pro- 
curement of new aircraft and engines. 
In one way or another, the RAF’s whole 
production schedule is geared to this 

The U.S. has given the U.K. $112 
million in machine tools, without which 
the rather spectacular production pro- 
gram for the Rolls-Royce family of 
Avon jet engines would not have been 
possible. U.S. tools, the last of which 
arc only now being delivered, are help- 
ing to turn out Avons in five different 
factories. In a sixth factory, they are 
helping turn out Armstrong Siddelcy 
Sapphire jets, 

Then there is the “offshore” pur- 
chase program which has benefited 
Britain more than any other NATO 
power. So far, the U.S, has ordered 
$147-million worth of Hawker Hunter 
F-ls ill the U.K. and 5117-million 
worth of Hunters in Holland (airframes) 
and Belgium (Rolls-Royce R.A, 7 en- 

E incs). To replace a shipment of Doug- 
is Skyraiders slated for the British but 
diverted, the U.S. last year spent $13 
million on Hawker Sea Hawk jets 
(Rolls-Royce Nene), now in squadron 
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• BUABANIC. CALIFORNIA 


BRITISH CIVIL AIRCRAFT BUILT FOR HOME AND 
EXPORT SINCE THE WAR 


Type 

Hapdley Page Hermes 4. . 
Airspeed Ambassador. . . 
Vickers Viking 

Handley Page MarstboD, 
DeHaviUand Heron'.... 


Supplied to: 

BOAC. 

BEA. 

BEA. (only 41 nov on strength — . 

operators in UK and abroad). 
Various operators overseas, inului 

E l. Rhodesia (9). B.W.I. (6). 
*q (4). 


6 \V. Africa 

1 hie of Jersey 
14 Indonesia 

3 Japan 

2 Norway 

4 New Zealand 
9 UAT (France) 

,* S3"’ 

2 Tanganj^a 


& 


Avro Tudor 4 

“ “ 5 

DeHaviUand Dove... . 

Bristol Freighter 

De Havilland Comet 1 . . 


Bristol Britannia. . 
Vickers Viscount. . 
.Ausler Lightplanes. 


€ BSAA 

Over 500 to aome 40 countries, including: Australia. 
Burma. Bnudl. Argcnona. Canada. India. Japan. 
(4). New Zealand. Sudan. Africa. U.S. (over 50). 
180 Caneda. Australia. New Zealand. France. 
Spain, Saudi'Ar^ia, Weat Africa, Indo- 
China. 

9 BOAC 

12 

3 PAA 

5 BOAC 
2 India 

31 BOAC 

6 gantos (Australia) 


in December 1953: 42. 


service with the Royal Navy, 

► More Help Sought— Last August, the 
British approached Washington with a 
further request. TTiey asked for a fi- 
nancial grant of some $210 million, 
spread over two years, to make good 
the production commitments they have 
already made to NATO defense plan- 
ners. At this writing, a decision nom 
Washington is imminent. If the re- 
quest is mnted (and there is opposi- 
tion in uie Pentagon), much of the 
money will be administered as further 
"offshore purchases" of Hunters or 
Gloster Javelin delta-wing all-weather 
fighters. 

Despite stories to the contrary, no 
decision has been made as to who will 
finally get the "offshore" Hunters pro- 
duced in the U.K. The U.S. takes 


legal title to the aircraft when they 
come off the production line in June 
1955, or thereabout. Then the U.S. 
may allocate them anywhere. 

Trying to plan ahead for RAF Fighter 
Command, the British are anxious to 
have a decision soon. It is certain that 
they will Kt some of the aircraft, if 
not all of them. This, of course, mites 
the whole "offshoit" business equal ij 
a financial grant, something U.S. offi. 
cials are afraid Congress will object to. 
But the fact is that its object is to in- 
crease Britain’s defense contribution, 
and to that end the RAF needs many 
Hunters. 

The Norwegians want Hunters and 
may get a few from this source. But 
only one other country could absorb 
any large numbers. That is Germany. 
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The idea of using Hunters to form the 
nucleus of a German air force is very 
much alive. The British were led to 
believe that many of the original Hun- 
ters ordered "offshore" in the U.K. 
would go to Germany. But the whole 
timing of German rearmament has 
been put back since then. 

► What Out Money Buys— Is fliis in- 
vestment a good one? 

Chances are this question is going 
to be faced pretty directly in Washing- 
ton this year. Opponents of spending 
money on European aircraft produc- 
tion are likely to stress two points; 

• Aircraft foctories in Britain, as well as 
on the Continent, are vulnerable to 
Russian air attack. This argument is 
sure to be used fliis year as NATO 
tackles its top-priority air decision; the 
picking of a NATO all-weather fighter. 
The question resolves itself on a choice 
between the Gloster Javelin and the 
F-86K. The British a^e that it 
would be cheaper for the U.S. to fi- 
nance a second Javelin production line 
in the U.K. to supply NATO nations. 
They point to the huge expense in- 
volved now in assembling F-86Ks at 
Fiat in Italy. 

But other, more telling, political rea- 
sons make it highly likeW that the U. S, 
will support the t'-SfiK. Congress is 
likely to look mote fondly on the off- 
shore program if at least one U.S. air- 
craft is involved. And in Italy politics 
dictate keeping the Italian aircraft pro- 
duction force intact if possible. Right 
now Fiat has a small contract to assem- 
ble 50 North American-built F-86Ks. 
Chances ate it will be followed with a 
large contract to build the aircraft com- 
pletely at Fiat for NATO. 

• One possible interpretation of the 
new U.S. defense policy would allo- 
cate to America's allies the primary job 
of policing world trouble areas on the 
ground. The strategic punch and the 
mobile reserve would come from the 
U. S. In this context is it sound to 
build up European airpower? 

Either of these arguments, or both, 
taken very far could cripple the hopes 
of the RAF, now so dependent on 
U.S. aid. But both the practice and 
promise of British military aviation to- 
day make it extremely unlikely that 
the U. S. will change its policy fiere. 

First, the fact that the largest air- 
craft production base in the West, 
outside the U.S., exists and is produc- 
ing in Britain today argues strongly 
that our investment is a good one. 

Second, the proven inventiveness of 
Britain in aviation matters promises 
many original contributions to western 
defense in the months to come. 

Production 

In many ways British aircraft produc- 
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tion is inucli maligiiecl without cause. 

The .^von engine program is a case 
in point: Production has been so suc- 
cessful that at present, accuiding to one 
expert, the supply of Avons is almost 
twice the availa&lity of airframes. There 
is no engine shortage in the U. K. 

llic group of companies mahing the 
English Electric Canberra (English 
Electric, A. V, Roe, Ltd., Short Bros-, 
and Handley Page) have delivered up- 
wards of 40(1 to the RAF so far— the big- 
gest single aircraft production effort in 
the world outside of the U.S. and Rus- 
sia. Tins light bomber has proved it- 
self able to run away from Sabres at 
altitude in mock combat. 

Tlie end of Canberra production is 
in sight, less than two years hence, 
with the exception of a new night in- 
truder s’crsion, incorporating an even 
lowcr-aspcct-ratio wing and, probably, 
two Rolls-Royce R.A. 14 jets (10.000- 
lb. -plus thrust). 

Research 

If production were all, the skies of 
Britain would be swarming with Hun- 
ters and Swifts at this date. In addi- 
tion to being ordered late in the game, 
both aircraft are actually being held up 
by technical difficulties rather than pro- 
duction. TTie Swift has suffered from 
surging in its Rnlls-Rovce R.A. 7 jet 
engine and the Hunter, among other 
things, has )’et to have an approved 
set of dive brakes. Still and all, some 
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BRITISH GAS-TURBINE 

AIRLINERS 

Ordered To Dote 


COMET SERIES 1 AND lA ORDERS: 


MiniBlTy of Supply 

British Overseas Airways Corp 

2 

9' 

Union Aeromarilime de Transport 

S' 

Royal Canadian Air Force 

2 

‘ Three lost io crashes. ' One lost in crash. 


COMET SERIES 2 ORDERSd 


Minislry of Supply 

British Overseas Airways Corp. 

British Commonwealth Padlic Airways 

1 nototype 
. 12 
8 

Unea Aeronostal Venezolatie 

S 

Air hVanca 

Canadiao Pacific Airllnea 

3 

3 

Total: 

. 31 

• First delivery this year. 


(Options for Comet 2s — UAT (number unspecified): CPA — It-BCPA baa optlMi for 
three Cornel 2s or 3a.) 

COMET SERIES 3 ORDERS:' 


Pan American World Airways 

Brilish Overseas Airways 

3 (option for 7 more). 
5 (option S) 



^ 


' First delivery 1956. 


GRAND TOTAL COMET ORDERS: 62 AIRCRAFT 

(la addirion various operators have options on 100 

ddilional Comet Series 2s and 3a] 

VISCOUNT 700 SERIES ORDERS; 


Ministry of Supply 

British European Airways' 

. '2 

. 38 


*4 


Hunting Air Transport 

15 

Indian Govemojeat 

Brilieh^Weat^Indian Airways 


Total: 

* Including 12 Vtscount 802a. ' Now negotiating. 

BRITANNIA ORDERS; 

Ministry of Supply 

British Overseas Airways Corp 

Qanlas Empire Airways 

. 90 

33 (plus an option for 2 more). 

. S’ 

Total; 

. 40 

' LeUtr of infeni to ponboM aigntd. 


[In addiiion, the pouible tale of SI additional Brilamiai to of teaal men oilier airfoias 
It under negidialum.) 
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70 Hunters are flying or near first flight 

All told the British aircraft industry, 
now 230,000 men strong, has been ex- 
panding at a 2,000-men-a-month clip 
recently, and most of the newcomers 
are production personnel. 

► New Developments— Harder to illus- 
trate because of the security laws, are 
the new British air developments in 
the mill which promise to mahe an 
original contribution to Western de- 
fense. Visitors to Famborough over 
the last few years have seen a few hints, 
and those here this year will see some 

As one top RAF officer put it; "We 
feel it is absolutely fundamental that 
we do our own strategic thinking.” 

► Three Vs— Top priority among RAF 
planners today goes to Sritain's three 
medium bombers, the delta-wing Avro 
Vulcan (four Bristol Olympus jets), 
the Handley Page Victor (four Arm- 
strong Siddeley Sapphires) and the 
Vickers Valiant (four R-R Avon R.A. 
Hs). The shape, alone, of the "TTirce 
Vs” indicates an original approach to 
the problem of strategic bombing. 

"Flexibility" is a word RAF policy 
makers use a lot these days. It applies 
with force to the three Vs. All can 
take off from virtually any military air- 
port in the Commonwealth. Indeed, 
short takeoff runs were a primary con- 
lideration in their design (Aviatiok 
Week Oct. 19, 1953, p, H). 

Ranges are estimated between 5,000 
and 7,000 miles. (Flight Refuelling, 
Ltd., equipment is being built into all 
three.) As lone raiders, using speed, 
darkness and weather for protection, 
they make very promising nuclear bomb 
carriers. They inspired RAF Bomber 
Command’s famous slogan, "A rapier, 
not a bludgeon.” 

► Hit Them First- This year a second 
major concept, high on the list of RAF 
priorities, will come to light. RAF 
officials lately have been talking about 
all-weather fighter defenders capable 
of hitting enemy bombers over or near 
their home bases. Armed with missile 
armament, these intruders would, 
ideally, try to intercept enemy bombers 
on their initial climb. 

First British aircraft with this mission 

E romises to be the show-stealer at Fam- 
oiough this year. Produced by English 
Electric, it is a sweptwing twin-jet 
fighter, research for which is being 
canied out by the Short Bros. S.B. 5 
experimental model with manually ad- 
justable wings. The English Electric 
aircraft will nave not much less than 
70 deg. sweep. Production versions are 
likely to show English Electric's con- 
tinued reliance on Rolls-Royce for en- 
gines. 

► Missiles Under Wraps- When the 
fog of security lifts, Britain can be ex- 
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petted to have inucli to offer Western 
defense chiefs in the missile line. Both 
industry and RAI'’ spokesmen have led 
observers here to look foe an accent on 
air-to-air and air-to-ground missiles. 

Beciuisc money is so tight, the RAF 
is always extremely reluctant to order 
anything that promises marked improve- 
ment witliin a reasonable amount of 
time. Largely tor this reason, Britain 
hasn’t a single missile in production 

Minister of Supply Duncan Sandys 
summed up the missile situation this 
way last fall; ‘‘The first phase is the 
design and construction of prototypes. 
The second is the carrying out of trials 
and the introduction of such modifica- 
tions as the trials show to he necessary. 
Thirdly, there is the manufacturing 
stage. ... It is the trials stage which we 
are now entering with several rocket 
we;ipons." Trials are going on at .Aus- 
tralia’s giant Wooniera range. 

► Boundary Layer Control— Tliece are 
many other British military develop- 
ments lying behind security. One ave- 
nue of stu3y currently causing a lot of 
excitement here as in the U.S. is 
boundary layer control, or the use of 
jets in lift. In a speech tliis winter, 
Sir Frederick Handl^- Page saw in this 
direction a development "even more 
profound in its effect than the intro- 
duction of metal aircraft in the 1930s.’’ 

“The introduction of jet propulsion,” 
said Sir Frederick, “led to a new design 
pitilosophy which aims at the integra- 
tion of propulsion and lift production." 
Large quantities of ait, he pointed out, 
are available from the engine, which 
can be tapped to effectuate some form 
of boundary layer or circulation con- 
trol. 

Sir Frederick claimed that basic te- 
searcli so far indicated that substantial 
improvements in performance, due to 
drag reduction or lift augmentation, can 
be obtained through bypassing of power 
lo control the boundary layer or cir- 
culation, and hence the lift of the wing. 
“Alternatively,” he concluded, “the 
whole problem of takeoff may be revo- 
lutionized by the incorporation of jet 
thrust into tfie lifting system." 

Shortly after tliis speech, one of 
Britain’s leading engine designers told 
members of the British aviation press 
that they should “push" the idea of 
researching boundary layer control in- 
stead of spending money for newer and 
longer runways. 

► Spending Their Own— One of the 
healthiest sigirs in Rritisli aviation is the 
fact that many, if not most, British air- 
craft companies spend some of their 
own money pursuing military researcli 
projects not underwritten by the gov- 
ernment. Part of this spending is moti- 
vated by the fact tliat the competition 
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Equal performance at one-fourth the weight! 

NEW AiRESEARCH OIL COOLER SAVES SEVENTY POUNDS OVER EARLY TYPE 


AiRcsearch designed and produced 
the first lightweight heat transfer units 
for aircraft in 1939. 1.«adership in this 
field has been maintained by more 
than a half million hours of research 
and develo]>ment, and by unparalleled 
experience — 500,000 units produced 
and almost three hundred million 
operating hours. 


The unrelenting effort to reduce 
weight and size and to improve per. 
formance continues. One result; this 
new oil cooler which weighs only 
22.3 lbs, It is seventy pounds lighter 
than original units of equal capacity. 

AiResearch manufactures oil 
coolers which range from a capacity 
of below 100 BTU’s to many thousand 


BTU's per minute. These units — and 
all other AiResearch heat exchangers 
— excel in efficiency in relation to size 
and weight. 

If you have a heat transfer problem 
which requires high performance 
and efficiency from a small, light- 
weight unit, consult our engineering, 
manufacturing team. 
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between companies for the very limited 
government research money is so in- 
tense. By starting off on their own, the 
companies hope to get a jump on their 
iteignbors. 

• De Havilland financed its new Gyron 
[Ct through initial bench tests before 
the government stepped in with an 
order. The Gyron, sure to be in the 
20,000-lb.-thrust class, is a fighter en- 

t ine, which will probably see the air 
rst in a new Naval version of the 
D.H. 110 all-weather fighter. 

• Fairey Aviation, for a not untypical 
example, has sunk $10 million of its 
own money into military research since 
the war, most of it on guided missiles 
.ind related work. And Fairey is a tiny 
coinpany by American standards. 

• Shorl'Bros. last year financed privately 
the Sherpa research project, to test the 
possibilities of the aeio-isodinic wing 
form. (Wliile 80% of Short's assets 
are owned by the government, only one 
director is a civil servant.) 

• FoUand. Probably Britain’s most en- 
terprising aviation capitalist today— in 
the military field anyway-is W. E. W. 
Fetter, designer of the English Electric 
Canberra and now managing director 
of Folland Aircraft, Ltd., a big subcon- 
tractor to the industry. Petter is using 
his own money to build two prototypes, 
generally referred to as the F. O. 141 
Gnat. These are Britain's first light 
fighters. The first should fly in the 
fall. 

The Gnat’s design gross weight is 
only 6,000 lb., but with it Petter prom- 
ises to give a day-fighter performance 
in the class of the Hunters and Swifts. 
(Production Gnats will have a thinner 
wing than the prototype and are quoted 
as being designed for speeds to Mach 

i.ns.) 

Bristol is building Petter an engine 
—the Orpheus— of around $.000-lb. 
thrust. But the prototypes will fly on 
•Armstrong Siddeley Viper jets of less 
than 2,000-lb. thrust. 

Petfer's big selling point is the Gnat's 
low price— about 570,000 each on a 
quantity order. This is hardly a third 
of the cost of Hunters and Swifts. Fet- 
ter thinks this is the answer to the 
problem of making defense and eco- 
nomics agree in western Europe. He 
Iras presented his case strongly to 
N.ATO officials in Paris. 

Tlioroughly committed to Swifts and 
Hunters. RAF top brass has turned a 
deaf ear to Fetter's argtiments for the 
Gnat so far. 

What is Petter sacrificing to get his 
|)ctformance at that weight, the RAF 
wonders. After all, Hawker Hunter 
designer Svdnev Camm accented weight 
saving in the Hunter to the limit of 
his ability-so much so that he had 
jilenty of headaches finding enough 



High-precision diaphragms 
set new standards for accuracy, 
repeatability, and uniformity 

• Bristol's new arc welded diaphragms of extremely thin 
(0.003" to 0.020") stainless steel. Ni-Span C, and phosphor 
bronze are now available for pressure transducers, pressure 
elements, and seals for many applications in the instrument and 
aircr.ift industries. 

The result of 65 years of experience in the manufacture and 
application of hundreds of thousands of pressure measuring 
instruments, Bristol's diaphragms give uniformly accurate per- 
formance under low and high temperature conditions. 

The accuracy, repeatability and uniformity of these pressure- 
sensitive diaphragms are made possible by Bristol's specially 
developed arc welding equipment, laboratory-controlled heat 
treating and evacuating processes and the use of the latest leak 
detection equipment. You can get the diaphragms for pressures 
of from 1" water pressure, full travel up to 150 psi. Write for 
more information to The Bristol Company, 130 Bristol Road. 
Waterbury 20, Conn. 

BRISTOL 

Points the Way in Human-Engineered Instrumentation 

AUTOMATIC CONTROLLING, RECORDING AND 
TELEMETERING INSTRUMENTS 
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range and rootiT for such things as dive 

But the British Amiy, worrying 
whether there will be enough Hunters 
and Swifts to provide adequate ground 
support, and the British Navy, in- 
trigued with the idea of Gnats on its 
baby flattops, are showing interest. And 
Fetter has high hopes that somehow 
U. S. flnanciaf backing can be found 
for the Gnat, although it surely must 
be predicated on a British order first. 

Civil Aviation 

Other persons exuding confidence in 
British aviation are the makers of Brit- 
ain’s famed civil jet transports- 

There are now almost 200 firm orders 
for de Havilland Comets, Vickers Vis- 
counts, and Bristol Britannias. All, 
save three Comet 3s ordered by Pan 
American, are for customers outside the 
U, S, 

Considering that there are hardly 
more than 1,000 mainline transports 
operating in the free world outside of 
the U.S., the British have made a 
good start. Most important, virtually 
all of their customers ate converts from 
U. S. equipment. 

► Vickers Viscounts— Vickers, with its 


EMPLOYMENT IN THE UNITED 
KINGDOM'S AIRCRAFT 
INDUSTRY 

BmplDymect in the "Manufacture and Re- 
of Aircraft” reached 227,400 at the end of 
October, an increase of 2,500 on the previous 
month. 
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maximum efficmcyl ^ 

Although jet ignition is a comparatively new develu[>mciit in the 
fifty year span of powered flight, progress in this vital phiuie of 
aviation has been truly remarkable. 

Unlike ignition design for reciprocating engines, which has re- 
mained relatively cnn.staiit, jet ignition has gone through several 
major design changes within the past few years, 

P’or example, a comparison of the TLN'-IO jet ignition svstem. 
produced by the Scintilla Division of Beiidix, with earlier design.s- 
shows significant improvements in every operating characteristic 
—and at the same lime original cost, operating e.xpcnse and weight 
are substantially reduced. 

Here, indeed, in the Scintilla TLN-10 jet ignition system, is a 
classic example of how the present national policy of greater value 
for the taxpayer’s dollar is being put into practice. 

sciNTtuA DivtsioN OF ~Bent/v( 

SIDNCY, NEW VORK 
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ValveT 

for WM. R. WHITTAKER CO., Ltd. 

by Marvin Miles, 






There’s chemistry in an aircraft valve — a fact I hadn’t 
considered until the other day when I talked with Luke Hillner. 

I say “talked with’’ Luke. Actually, he did all the talking mid 
I listened. So, with your permission. I’ll try merely to summarize, 
the points made by this tall, five-year Whittaker specialist, a 
LLLA graduate and formerly a Lockheed engineer. 
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turboprop Viscount, stole the show last 
year and is likely to do so for most of 
this year. So far, 90 Viscounts, worft 
more than $55 million, have been sold. 
Vickers has delivered 18 to British 
European Airways and six to Air 
France. BEA has 10 more Viscount 
701s coming and Air France six more. 
Between them these two operators will 
have Viscounts operating into every 
European capital and many Middle 
East centers this year. 

Aer Lingus will have its three Vis- 
counts around mid-year; will operate 
them behveen Dublin and London and 
from Dublin to Manchester, and Am- 
sterdam. By fall, Trans-Australia Air- 
ways will have Viscounts running Down 
Under on intercity services. And per- 
haps before the end of the year, Trans- 
Canada Air Lines will have Ae first 
of their 15 Viscounts flying into New 
York. 

Early this year Vickers will announce 
details of its Viscount 802, a dozen of 
which BEA has ordered. Tlie 802 is 
a revision of the 801 which BEA or- 
dered just a year ago. With the same 
payload (66 to 82 passengers) and the 
same gross weight (65,000 lb.), the Vis- 
count 802 is designed for economical 
operation up to 900 miles, whereas tlie 
801 was a specialized aircraft designed 
for high-density, 300-mile stage lengtlis. 
The greater flexibility in cost per ton- 
mile of the 802 over the 801 is made 

E ossible by the fact that Rolls-Royce 
as continued to find both new power 
and new economies in the Dart turbo- 
prop. 

Darts now axe giving 1,400 shp. plus 
365 lb. of thrust for BEA in service. In 
their first six months of operations 
with BEA, Viscount 701s showed a 
cost per capacity-ton-mile of about 43 
U. S. cents. Already Vickers has an- 
nounced new versions of the Dart with 
9% savings on fuel consumption and 
8% increase in speed. By the time 
the 802s get flying, the Dart should 
show even more’ economy and power- 
building up from the present 300-plus- 
niph. cruising speed to about 350 mpli. 
in the 802s. 

► De Havilland Comet— In contrast to 
the Viscount, the past year has been 
the year of the troubles for the dc 
Havilland Comet. Orders for Series 2 
and Series 3 Comets moved up very 
little over the year, as customers held 
off to see what would have to be done 
as the result of mishaps with the Comet 
Is. 

Takeoff accidents with the Comet Is 
at Rome and Karachi have led to a 
redesigned leading edge on the Comets 
2 and 3, in order to give more lift on 
takeoff. 

BOAC has introduced 50 mechani- 
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PUTS MISSILES 
UNDER A 
MICROSCOPE 


The Land-Air teams that produced these results 
are available for sub-contract developmental and research work on 
your project. Their invaluable experience and techniques have 
wide application in the field of avionics. 
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cal modifications in the Comet 1, 
most of which will be incorporated in 
tlie Comets 2 and 3- Both operator 
and manufacturer are sparing no ex- 
pense in learning their hard lessons. 

But still unanswered at this writing 
ate the causes of the two major BOAC 
Comet 1 disasters near Calcutta last 
May and off the island of Elba in 
January. Both of these aircraft broke 
up during climb for reasons which are 
still shrouded in mystery. Questions arc 
bound to persist on such points as the 
adequacy of the Comet’s fully power- 
operated controls or the behavior of 
kerosene fuel under certain conditions 
of temperature and pressure. Probably 
only accident-free hours in service will 
ultimately restore full confidence in the 
Comet. 

Following its policy of pushing pro- 
duction and introducing modifications 
on the line, DH has moved ahead with 
both the Series 2 and the Series 3 
Comets- Tiie Series 2. with four Rolls- 
Royce Avon Mark 502 jets giving up- 
wards of 7,000-lb. thrust, has almost 
completed its initial flight tests. To 
show its stuff, the Comet 2 prototype 
in January made a nonstop flight from 
London to Khartoum. The figures were 
impressive; Distances. 3,080 miles; aver- 
age speed. -131 mph; payload, 10,500 
lb. equivalent (capacity); fuel load, 
6,900 gal- DH test pilot John Cun- 
ningham landed at Khartoum with 
1,120 gal. of fuel left. The stated range 
of the Comet 2 is about 2,600 miles. 

This summer the eagerly awaited 
Comet 3 prototype (four Rolls-Royce 
.Avon R.A. 16 jets of 9,500-lb. thrust) 
will make its first flight. Operations- 
wise, the Comet 3’s main advance is 
boosting capacity from 44 passengers 
in the Comet 2 to 58 passengers. 

► Reverse Thrust-But there will 
some technical changes, too. Most in- 
teresting will be de Havilland's reverse- 
Uirust mechanism designed to give 
extra braking to the 140.000-lb. Comet 

Chances are the mechanism will ap- 
pear on one of the first three Comet 
3s, but not on the prototype. It has 
been described as working after the 
fashion of an eyelid, closing off the tail 
of the jetpipe, and directing the efflux 
through guide vanes in a generally 
downward and forward direction. 

Dc Havilland is the strongest of 
Britain’s aircraft builders financially. 
The company has virtually staked ib 
future on Comets. It would be a pessi- 
mistic observer indeed who didn't pre- 
dict that the Comet will revive this 
year with a vengeance. 

In any ease, civil jet operators years 
hence will owe many millions which 
they will never have to pay for the 
knowledge BOAC and de Havilland are 
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HYTROL ANTI-SKID BRAECING SYSTEM 
PNEUMATIC VALVES 
SNIFFLE VALVES 
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HYDRAULIC SHUTTLE VALVES 
PRESSURE-OPERATED SHUT-OFF VALVES 
HYDRAULIC CHECK VALVES 
RELIEF VALVES 

MOTOR-OPERATED SELECTOR VALVES 
SEQUENCE VALVES 
MOTOR-OPERATED SHUT-OFF VALVES 
SLIDE VALVES 
TURBO-MACHINERy 
HY-V/L FUEL BOOSTER PUMP 
TRANSISTORS & THEIR APPLICATIONS 
CABIN PRESSURIZATION EQUIPMENT 
VENT VALVES 
BXrTTERFLY VALVES 
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BRITISH MILITARY AIRCRAFT 

EXPORTS . . . 

On Order Or Delivered 1953 

(Xunibers given in brackets where av 

liable) 

Aircraft 

P,irchaser 

Armstrong Whitwortli Meteor X.F.l 

France [2nd order]. 

Auster A-OJ 

South Africa. 



•• Cirrus Autocar 

Australia. 

Avro Lancaster 

France [59]. 

" Shnekleton 

South Africa. 

Boulton Paul Balliol 

Ceylon. 

Bristol 171 Mk.50 

Australia [2nd order]. 

(le Ilkvillnml Chipmunk 

Indonesia, 

’’ " Devon 

Xew Zealand. 

■' ■' Vampire flghlm' 

Chile, Finland [3], South 

Africa. 

'■ ■' Vampire trainer 

Iraq, Norway, Portugal, 

South Africa, Sweden. 

Venom N.P.2 


English Electric Canberra I!.’ 


Pairvv Firefly T-T 

total of 12). 

’’ Gaiiiiet 

Australia [40], 

(Hosier Meteor T.7 & F.S 

Brazil [70]. 


fsrael, Syria [14]. 

Perr-ivul Pembroke 

Southern Rhodesia [4]. 


Southern Rhodesia. 


India [10], East Bengal [2]. 

" Sunderiaml 

-Vew Zealand [18]. 

Superiiiariiie Attacker 

Pakistan. 

Westland S-51 

• “Offshore" order. 

Yugoslavia.* 


if you need 
aircraft 

BUSHINGS 

and 

SPACERS 

to NAS specifications 
or your own 

CALL. WIRE or WRITE 

HONTI 

ENGINEERING i MANUFACTURING CO. 

1410 DE LA TORRE WAY 
LOS ANGELES, 23, CALIF. 

Phone: angelus 27330 

Cable: hoeng los angeles 

Contractors to: 

U. S. AIRFORCE, CONVAIR SAN DIEGO 
& FORT WORTH DIV„ NORTH AMERI- 
CAN AVIATION. CANADAIR, AMERI- 
CAN & CANADIAN CAR FOUNDRY CO., 
DOUGLAS AIRCRAFT, ETC. ETC. 

Also available at HONTI 

PINS, THIMBLES, ROD 
ENDS, STAINLESS 
STEEL MACHINE BOLTS 
ROD AND BEARING 

ASSEMBLIES 


learning the hard way now. 

► Bristol Britunnia— Up until the sec- 
ond prototyjae crash-landed last month, 
it was expected that this year the Bris- 
tol Britannia turboprop would join 
Britain’s other tsvo aces in becoming 
a practising carrier. But this was the 
aircraft earmarked to do Bristol’s eer- 
tificate of aiworthincss tests. (The 
first prototype was not built to a pro- 
duction standard.) The tests are de- 
layed now for some months until Bris- 
tol gets its first production model flying. 

Now it will be the summer of 1955 
before BOAC gets the first of its 15 
Mark 100 Britannias into service. They 
will start on BOAC’s West African 
runs before entering the North Atlantic 
tourist service, carrying 92 passengers 
between London and New York- 

The Mark 100s ate powered by four 
Bristol 705 turboprops, giving 3,780 
eshp. each. Only 15 will be built. 
Subsequent Britannias— for BOAC and 
Qantas Empire Airways— will be Mark 
300s with four Proteus 750s giving 
4,150 eshp. (Both BOAC and Qantas 
have also ordered Mark 250 I'ersions, 
same as 300s, onlv rigged for half 
passenger, half freight loads.) 

Tooting for production of Mark 300s 
has aircadv started at Short Bros., 


Belfast- Ultimately, Short and Bristol 
will each produce 25 Britannias a year. 
This investment indicates that there is 
more than speculation behind Bristol’s 
claim that there are 51 new orders 
(in addition to the 40 already placed} 
in the advanced talking stage. 

Canadair plans to build a maritime 
reconnaissance version of the Britannia 
in Canada for the RCAF. Curtiss- 
Wright Turbo Compound engines will 
most likely be the choice for the Brit- 
tannia MRA’s since the mission will 
require prolonged low-level cruising. 
Proteus turboprops eat up too much 
fuel for this. 

As Britain’s first entry on the North 
Atlantic routes, the Britannia is defi- 
nitelv the plane to watch in the near 
future- The Britannia promises to do 
the London-New York run in not 
much over 13 hours, carrying a pay- 
load in excess of 25,000 lb. Fuel used 
would fall somewhere under 60,000 lb. 

New Transports 

All this year and next, you'll be 
hearing a lot about the the second 
generation of British turbine transports 
—the generation most likely to equal 
tlie first U.S. civil jet projects in range. 
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speed, .md capacit). I'he competition 
iimiing advocates iif big turboprops, 
bypass jets and turbojets is fictce. 

rhere are three big British projects; 

• De Havilland’s design for a “Comet 
4.” 

• Bristol's design for a “Su|)Ct Biitan- 

• Vickers V-1000 military (et trausport 
inototype (with its civil version, the 
\'C-7). 

Bomber-builders A. Roe and 
Handley Page like to talk .about their 
civil versions of the delta-wing .\vro 
N'ulcan and the crescent-wing II. P. 
Victor. Known respectii-cly as the 
,4vro Atlantic and the H.P. 97. these 
ideas exist now in tlie form of two 
impressive models. But ncitlier is a 
likely starter in the big race. Avto 
might eventually come up with a 
serious civil type since the Hawker Sid- 
deley Group, of which Avro is a mcm- 
i)cr, is alone among big British com- 
panies in not having any civil projects. 
► Vickers lOOO-Of the three serious 
projects, powerplants are going to spell 
success or failure. "After all." says 
George Edwards, managing director 
and chief designer of Vickers’ Aviation 
Division, "what’s an airframe but a 
few hunks of bent metal, hitched to- 
gether with their edges rounded off” 

Edwards is championing the 13,000- 
Ib.-thrust Rolls-Royce Conway biqiass 
jet, four of which will power the Vick- 
en 1000 protoNpe. As far as compli- 
cation goes, Edwards tells visitors he 
regards the Conway as "proved." He 
figures he’ll get up to 10% savings on 
fuel consumption over comparable 
turbojets and around 50 mph. more 
speed than comparable big turboprops. 

Most important, with a prototype 
order in liand, Vickers will be first off 
(he mark. Tlie V-IOOO should 2v in 
1955. So far there is only an order for a 
prototype from RAF Transport Com- 
mand. But both BEA and, lately, 
BOAC are wooing Vickers ardently. 
BOAC is anxious to heat the Ameri- 
cans with a nonstop trans-.^tlantic jet 
carrier. Dreamer Peter Masefield, chief 
executive of BEA, summed up his ideas 
(in the V-1000 in a pseudo-poetical 
vein; "The 100-passenger Victorv Class’ 
aeroplane taxis out (at London), land- 
ing time in Rome due little more than 
t«'o hours ahead; then on to Athens 
and Cairo and back to London the 
same day— 4.500 miles and five stops 
in a reasonable aircraft dai’.’’ Masefield 
sees all this within 10 years. 

Edwards confidently predicts Iris mili- 
tarv prototvpe will double for a civil 
prototype-to be called a VC-7. Ed- 
uard.s isn't anti-turboprop by any 
means- And that’s not just because 
he’s had so mucli success witli the Rolls- 
Royce Dart in his Viscounts. Eduards 
lias on tlie drawing board.s a ’’Vickers 
900” project, whicn probably will use 


Are your High-Cycle Alternator 
requirements s pecial ? 



where lowest possible maintenance, 
combined with excellent wave 
form characteristics are required, it's 
hard to match American Electric’s 
Inductor-Type Alternators. But occa- 
sionally special requirements 
arise which may be better served by 
American Electric’s Revolving 
Field Alternators. 
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Into the wind, into the dawn — with a scream 
and a trailing plume of flame — launched "light- 
ning' takes to the sky. Today's jets on the 
flight deck and tomorrow’s, still on the drawing 
boards, all must meet extraordinary perform- 
ance standards. Every part Is critical I Leading 
aircraft manufacturers know this and consider 
Lavelle their most reliable subcontractor for 
the fabrication of stainless steel and aluminum 
aircraft components. 



LAVEUE AIRCRAFT CORPORATION, NEWTOWN, BUCKS COUNTY, PA. 
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Rolls’ newest turboprop venture, an 
engine in the 4,000-eshp- range. The 
Vickers 900 design hasn’t been Onned 
up, as far as is known. BEA, which 
is interested, wants a high-wing con- 
figuration, but that depends on selling 
the idea to other (export) customers. 
► Bristol on Turbrmrops— Down at Bris- 
tol, Dr. Stanley Hooker, head of Bris- 
tol’s Engine Division, scoffs at those 
who sec no future in a big turboprop. 
Hooker, master-mind of the 10,000-lb.- 
plus Bristol Olympus turbojet, is mar- 
ryiiig liis Olympus with his current 
Proteus turboprops to produce an 8,000- 
eshp, turboprop destined for the second 
generation of Britannias. He gives Ed- 
wards his 50-mph. lead on speed, but 
claims the great economies of the turbo- 
prop will make up for that. ’The Olym- 
pus-plus-Proteus turboprop will actually 
lie rated less than 8,000 eshp. to give 
Hooker the ability to offer constant 
power from sea IcscI to 25,000 ft. 

As for complexity. Hooker claims that 
will go with time. He says that nothing 
like the money spent on researching 
turbojet has been devoted to research- 
ing turboprops. By 1958, when Hooker’s 
new engine should be flying, he thinks 
turboprops will be a lot simpler, 
►Comet Successor— Notiling is known 
of de Havilland’s thinking about Comet 

5 successors other than the fact that 
a design— or rather designs— exist. Ac- 
cording to sales manager Frank Lloyd, 
DH will base its sales argument on 
a belief that there is and will be a 
place for "first-class” or luxury air trans- 
port. This will be the place for the 
admittedly more expensive turbojet. 

From the meager data released on 
DH’s powerful Gyron turbojet, it seems 
the company is putting simplicity and 
efUeiency in turbojet design in the fore- 
front. If turbojet economics can be 
made competitive, the Gyron or its 
derivatives may be the engine to watch. 

If the pace of transport development 
in the U. K. is to be maintained, mon^ 
must be found to keep all these proj- 
ects alive. DH alone is saying now diat 
it will use its own money to build a 
“Comet 4" protore. 

BOAC will probably underwrite the 
Britannia developments if the first 
Britannias turn out as well as they 
promise. And if mobility is to play 
any part in RAF thinking, money must 
eventually be granted to tne beleaguered 
RAF Transport Command. Besides 
ordering the V-1000 prototype, RAF 
Transport Command has order^ only 
one new type of aircraft— 20 Blackburn 

6 General Beverley freighters, 

DC-3 Replacement's 

In a minor key, several British com- 
panies this year will be touting private 
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control- 

when (founeed it! 


out of □ power dive in a modem jet fighter taxes the skill of 
s. These men must be able to count on the ready response of 
controls. For that matter, controls must be dependable at all 
r tokeoffs and landings as well as precision maneuvers in the 
jny of these croft are equipped with Soginaw 
I assemblies. Saginaw Screws can be supplied 
range of load and life requirements. They con 
with electrical, hydraulic or pneumatic units to 
g gears, oilerons, trim tabs, wing 


flaps and many other vital aircraft parts. Write 
today for our free engineering 
data book. 
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BRITAIN 

ventures designed to do the work of 
the indestructible DC-J. Despite a 
torrent of pessimism about the mar- 
ket for DC-3 '‘replacements," British 
makers are going ahead with prototypes. 
'I'hcy cite India and Africa as places 
for a new aircraft with limited capacity. 

• Handley Page, with its H.P.R.-3, is 
furthest along. Two prototypes are 
building. The H.P.R. 3 is a piston 
engined aircraft-powered with four 
Alvis Leonides Majors. It will cany 
three tons, or 36-44 passengers, 1,500 
miles at 220 mpb. 

• Aviation Traders, Ltd., a large sub. 
contractor, is entering the field with its 
Accountant, powered by two Rolls. 
Royce Dart turboprops. The Account- 
ant has a maximum payload of 6,600 
Ib., can cruise at around 310 mph. for 
920 miles. The aircraft is so arranged 
as to be able to cany 15 stretcher cases 
with attendants, 33 passengers, or two 
can or equivalent freight. Prototype 
has just started. 

• Percival and English Electric have 
comparable projects in the design stage, 
but no details are available. English 
Electric's design calls for an Armstrong 
Siddeley Double-Mamba turboprop in- 
stallation. The company has applied 
to the British Air Registration Board 
for a ruling as to whether diis could be 
considered equivalent to a twin-engined 
installation, ARB is impressed with the 

Helicopters 

Rumor has it— and a well founded 
rumor it appears to be— that the three 
British services this year will finally 
place a quantity order {200 or so) for a 
British helicopter. If so, the only logi- 
cal candidate is the Bristol 173. 

• Bristol— The 173 is a 16-passenger 
copter with a still air range of 214 miles 
and a cruising speed of 138 mph. Its 
gross weight of 13,500 lb. is lifted 
by two three-bladed rotors powered by 
two Alvis Leonides Major engines. To 
lelieve loads on the rotors during for- 
ward Sight two sets of stub wings are 
mounted fore and aft on the fuselage. 

The 173 this year went through ex- 
tensive tests on an aircraft carrier of 
the Royal Navy. At the time, its use 
as an anti-subraarine weapon was sug- 
gested. British European Airways is 
using a few 171s to research its inter- 
city helicopter plans in the U. K. 

• FairCT. Most interesting helicopter 
research project in the U.K. is the 
Fairey Rotodyne jet. Still two years 
away from first flight, the Rotodyne will 
be the first to carry Britain’s turbine 
tradition into the helicopter field. The 
prototype, underwritten by the Ministry 
of Supply, will be designed for 40 pas- 
sengers and baggage and a cruising speed 
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HOW TO KICK OFF A ROCKET 
in the right direction 



Load! Aim! Launch! And off goes a rocket from sliipboavtl . . . but not 
without precise devices that start the rocket in tire riglit direction. 
Devices . . . such as Ford Instrument has inumifactuied for the 
Armed Forces since 1915. For from the vast engineering and pro- 
duction facilities of t!ic Ford Instrument Company, come the 
mechanical, hydraulic, electro-mechanical, magnetic and electronic 
instruments that bring us ouv “tomorrows" today. Control problems 
of both Industry and the Military are Ford specialties. 


i FORD INSTRUMENT COMPANY 

DIVISION OF THE SPERRY CORPORATION 
31-10 Thomson Avenue, Long Island City I, N. Y. 
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atound 150 mph- It will be poweied 
by two Napier Eland turboptops. Fairey 
is already thinking in terms of 60 pas- 
sengers and cruising speeds up to 200 
mph. for production versions. An in- 
terim project, the Gvrodyne, incorpo- 
rating the Rotodyne's rotorhead, will 
fly shortly. 

• Westland. Westland, with the Sikor- 
sky license in the U.K., is building 
S-55s for the RAF and the British 
Army this year for the first time with 
British engines— Alvis Leonides Majors. 

• Saunders Roe is marketing the little 
Skccter helicopter, developed from 
Cierva, Ltd., patents. 

• Pcreival has a helicopter project, called 
the P.74, designed to apply a gas gen- 
erator to helicopter propulsion. 

Naval Aviation 

The Royal Navy this year will prob- 
ably show off two new ^hters: 

• Vickers Supetmaiine Division soon 
should announce first flight of the pro- 
duction version of the Vickers 508 twin- 
Avon fighter which appeared at Farn- 
borough two vears ago. Orders for the 
sweptwing fighter have been placed. 

• Appearance of the D.H. 110 in naval 
markings at Fambotough last year 
tipped off the future development of 
that all-weather fighter. DH is building 
more 110 prototypes with folding wings. 
Speculation has it that the production 
version will use the Gyron turbojet. 

Last year the Navy’s 17-month won- 
der, the Short Seamew, made its first 
appearance— 17 months from design 
conception to first flight. Powered by 
an Armstrong Siddeley Mamba (it may 
have a Double Mamba someday), the 
Seamew is the forerunner of "light 
fighters’’ to come. It is designed for 
liimter-killcr operations with NATO 
escort carriers. Because of its cheap 
construction. Short has high export 
hopes for the Seamew among NATO 
nations. Price: more than 5140.000. 

So far the Royal Navy has had less 
than good luck with its aircraft. Only 
last year did the V'cstland Wyvcm 
fighter get into service, its Aimstrong 
Siddeley Python turboprop having 
given great trouble with surging. No 
more than 50 were built. The RN's 
first jets, the Vickers Attackers, are al- 
ready being supplemented with the very 
sleek but straiglit-winged Hawker Sea 

And the Navy’s super-priority anti- 
submarine aircraft, the Fairey Gannett, 
has been coming and coming and com- 
ing for months and months and months. 
This year, it is confidently predicted, 
the Gannett will arrive in service about 
two years late. Half a dozen or more 
production models of the double- 
Mamba-powered fighters are flying now. 
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Franklin engines power 4 out of the 5 CAA cer- 
tificated helicopters under 400 h. p. — Bell, Hiller, 
Sikorsky and McCulloch. The production of these 
four manufacturers in the under 400 h. p. category 
has accounted for 75% or more of all the helicopters 
irt the world, all powered by Franklin engines made 
by Aircooled Motors, Inc. 


75 « 


of all the helicopters 
flying today have 


POWIR 


Aircooled Motors is also 
a major subcontractor of 
precision machining 


The same men and plant responsible for 
the extraordinary success of Franklin heli- 
copter engines can accept additional sub- 
contract work similar to that long produced 
for major companies in the aircraft field. 
We arc fully equipped for quantity produc- 
tion of precision machining and sub- 
assemblies of the highest quality. Your 
inquiries are invited. 


MOTORS, INC., SYRACUSE, N.Y. 


253 


■ FRANCE 




SE 5000 BAROUDEUR 


By Roes HazeUine 
fMcGraw-Hill World News) 

Paris— The Frcncli Air Force is fast 
growing into a major element in the 
defense of Western Europe. But flris 
has not brought prosperity to French 
]>lane builders. On the contrary the air- 
craft construction industry has posted 
storm warnings of troubles it fears will 
affect the whole future of French avia- 
tion. 

The buildup of tlie French Air Force 
during the last three years has been ac- 
complished largely with American 
equipment delivered under the U. S. 
aid program. French industry has 
played a relatively minor role, and the 
industry’s great problem today is simply 
lack of orders. 

More than a year ago France 
launched a long-term program to re- 
place American equipment in the FAF 
with planes designed and built in 
Fiance. The U. S. has contributed im- 
portantly to this program with an $86- 
million offshore procurement order for 
Marcel Dassault’s Mystere interceptor. 
But still the replacement program is 
proving a costly burden on the slim 
financial resources of the state. 

► Budget Gap— Plane builders say Air 
Ministry orders for aircraft are too small 
and too subject to rerision, postpone- 
ment or cancelation to give the indus- 
trv a chance of operating efficiently— 
or even maintaining its present facilities. 
Government officials reply that France 
has a chronicallv unbalanced budget 
and simply can't devote more funds to 
aircraft construction. 

This gap between what the gos'ern- 


nicnt can afford and what tlie aircraft 
industrr needs is tlic basic problem of 
French aviation. 

Industry Potential 

The Frencli aircraft industry employs 
some 63.000 uorkers-33.000 in air- 


frame construction, 16,000 in engine 
plants and 14,000 in asiation equip- 
ment. Measured by the numbers of 
workers employed, about two-thirds of 
the airframe and engine industries is 
nationalized. 

If all the manufacturing facilities of 
tlie industry were fully utilized, it is esti- 
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THE NIGHT BEFORE THE PROXY FIGHT 


Harrison W'clU settled himself in the eomfovt- 
able seal of the eoiii|>any's tiewly-overhaiiled 
plane — his eoni)iany's plane, he refleeteil. IIU 
company, loo. for that mailer, He lunl liiiilt it. 
at the first. Iiv single-handed effort. Now, he 
was flyittf! home to do hallle for its control. 

This rear, a new ^.roiip of stoekliolders was 
challenging him. Tlie show-down was set for 
tomorrow - -10 A.M. in the eomjinnv's hoard 
room. Harrison Welts palled the sleek side of 
his brief case. He llioiighl of ihe neat paek of 


s he had rounded U]> in a hurriei 
rr of some 5.000 miles. 

Ilie eliairman of the l.oard- 
.? Not year! The plan. 
:adily eastward. 


c qiiiekly planned 
infs are roulinelv 
-rsonalizcl servie'e 


NEW YORK 


MIAMI 


WASHINGTON 




Wty y»u SiouU Use, , 
PA6C Auftmatie 


WeUing Wire 


PAGE Automatic Welding Wire 
i$ made to rigid specificationa 
which provide consistent charac- 
teristics for smooth flow of metal 
during continuous or intermit- 
tent welding. There are many 
analyses for a wide range of uses, 
for INERT GAS Welding page 
Stainless Steel Wire is precision thread-wound on 2S-lb. non-return- 
able convenient reels which lit popular arc welding machines. Six 
Page-Allegheny grades; wire diameters: .035', .045', .0625’. 


for SUBMERGED ARC Welding PAGE stainless, low alloy, and 
carbon steel wire in layer-wound coils, in 22’ or 24’ mill coils, or on 
200-lb. returnable steel reels. Wire diameters from to 
coated if desired. 




HJechan/cal suspension mount CO.. 


Mechanical suspension mount co. 

110 State Street. WesiBury, L, N. V. 
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mated that France could produce 1,200 
to 1,400 fighter planes-like the Mystere 
or the F-S6-each year. The inoustry 
claims it must have orders for 600 to 
SOO planes annually to achieve mini- 
mum efficiency. Prospects are not 
bright that more than half that mini- 
mum level of jJroduction can be at- 

► . Airlines Biiv Little-Commercial air- 
lines have not to date been important 
buyers of French planes. A recent count 
slibwcd that all European airlines 
I wned a total of 615 planes. Of this 
total 58% were American, 38% were 
British and only 4% were French— 12 
four-engined Deux Fonts, three four- 
engine Sneaso Atmagnac and 10 Sneaso 
Iwo-engine Bretagnes. 

French sales to airlines may pick up 
some in the near future. Air France has 
signed a contract to buy 24 Hurel Du- 
bois H.D. 32s, a two-engined plane 
vith a high-aspect-ratio wing, which is 
just now getting into production. Indus- 
try officials hope some foreign carriers, 
too, will place orders for the H.D. 32- 

The French Air Force is now, and 
will remain for at least the next few 
years, the one big buyer of French-built 
planes. But FAF’s capacity to buy is 
strictly limited by the general political 
and economic conditions which shape 
the national budget, and a close look at 
the present structure and organisation 
of the F.AF gives little reason for opti- 


French Air Force 

.About 3,000 planes of all types now 
carry the colors of the French Ait 
Force. Tire French have about 500 
|)I.ines in Indochina including four 
transport squadrons with DC-3s. five 
fighter squadrons with Bearcats, two 
light bomber squadrons with B-26s and 
one reconnaissance squadron. 

In Europe and North Africa, France 
lias a total of 38 squadrons equipped 
with F-S4s, Dassault Ouragans and 
Snease Mistrals fFrench version of Brit- 
ish Vampirel. All but eight of these 
.squadrons arc pledged to NATO and 
operate under the command of Allied 
Air Forces. Central Europe. 

► S800 Million to Spend— To operate, 
equip and maintain this force the Air 
Ministry this year has a budget of $800 
minion (470 billion francs). Of this 
total about nne-third, $250 million is 
for aircraft construction and is being 
spent principally for the production of 
four planes-the Mystere IV, Sneaso 
Vaufour, Nord 2501, Fouga Magister. 
• Mystere TV, equipped with a Verdon 
engine (Hispano-Suiza version of the 
Tay) developing 7,720 lb. thrust, will 
begin to go into squadron service in 
September of this year. The Verdon 
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Next time you fasten your safety belt for a landing . . . 
watch for that fragile moment when the big plane stops being airborne 

and shifts its weight from wings to wheels. That’s the moment when 
OsTUCO heavy-wall tubing goes to work , , . supplying strength- without-weight 
to such vital parts as axles, shock absorbers and landing gears. 

If your aircraft product requires seamless tubing, formed or fabricated, 
send us your blueprints for prompt quotation. 

Latest edition of OsTUCO A-2 Handbook is yours upon request. 



'^ec^ 
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C TURBO 

' THE WILLIAM & CO„ INC. 

Depl. A3-I5 Willimanlic, Conn., U.S.A., Tet. HArrison 3-1661 
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engine later will be replucctl bv an axial- 
fiow .\t:ir IDIK built by the national- 
ized conip.nn Sneenia. '1 liis engine will 
clc\elop about 7,100 lb. thrust and an 
afterburner will add about 20%. This 
version of the plane is called the Mys- 
tere IV-B and is expected to go into 
squadron service in about two years. 

• Vautour. The 1954 budget also pro- 
vides funds for the construction of 79 
Sneaso Vautours, a two-engine ground 
support plane. The Vautour will have 
Atar lOlB engines with 5,280 lb. 
thrust, which give it enough speed to 
crack through the sonic barrier in a 
shallow dive. The first Vautours will 
begin to go into squadron service about 
the middle of 1956. The present Vau- 
tour order is considered only a first slice 
and will be supplemented with funds 
to be provided in future budgets. The 
French also hope the Vautour will at- 
tract attention abroad. Tliey point out 
that within the N-ATO air forces only 
the Anicrican B-26 and the British Can- 
berra arc designed for light bombing 
and ground support missions of the type 
the Vautour will specialize in. 

• Nord 2501. Tlic third plane in pro- 
duction is the Nord 2501, a two-enginc 
transport. Tlic Air Ministry has placed 
a new order fur 60 of these planes. Pro- 
duction of this plane is now six or seven 
a month, and the first of them will be- 
gin to go into squadron service within 
a few months. 

Tire French believe the Nord 2501 
is particularly well-suited for use as a 
tactical transport in Indo China. It can 
carry seven tons over distances less than 
600 miles, aird its configuration makes 
it suitable for dropping heavy loads by 
parachute. 

• Magistcr. A fourth plane, the Fouga 
Magister. will go into production this 
year. The Magistcr is an advanced 
trainer powered by two Tnrbomeca 
Marborc engines with S.80 lb. thrust. A 
total of 100 of these olancs have been 
ordered, and deliveries will begin in 
about 18 months. 

► New Candidates— Two other French 
military |)lanc5— the Baroudeur and the 
Trident— now still in the testing stage, 
have shown promise and may be pro- 
duced with next year's funds. 

• Tlic Snease Baroudeur. powered bv 
an Atar lOIC with 6.160 lb. thrust, 
takes off with rocket assist from a tubu- 
lar steel carirage and lands on skids. 
Tests so far have given better than ex- 
pected results. The Baroudeur can land 
on otdinar)' plowed ground, on a sandv 
beach or on grass. A pre-production 
.scries of five has been ordered. 

• TIic Sneaso Trident is the other pro- 
totvne being tested. Tlie Trident is a 
small light plane designed for the de- 
fense of small, critical areas. It is pow- 
ered bv two Tnrbomeca Marbore en- 
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gincs witli 880 lb. tlirust eacli, and 
carries tail rockets wliich are expected 
to raise its top speed to Madi 1-b. The 
plane probably will make its first flight 
with rocket power next spring. 

The Future 

These planes are the newest weapons 
in the arsenal of French airpower. 
With the funds available to them, 
French airmen figure they tan bring 
these new planes into sendee at tlic rale 
of about 300 a vear. 'I’hat is about all 
the nation's economy will allow, anti II 
is also about all that is needed to main- 
tain the FAF at its present level. 

But this figure represents only one- 
third to one-fourth of the present pro- 
duction capacitv of the French aircraft 
construction industry. So unless exports 
and sales to French airlines can he 
greatly increased, tlic industry is in for 
bad times which will force reorganiza- 
tion of the nationalized companies and 
a big reduction in industry capacity. 

► Three Plants Down— First steps in 
the direction already lias'c been taken. 
\Vithin the last six montlis three im- 
portant aircraft plants liave been closed 
pcmianentlv. Snean was forced to close 
two of its six factories, and Morane- 
Saulnier shut down one plant- 

The indu.stry. naturally, is doing its 
Isest to resist this trend, ^^'ith govern- 
nient support it has organized a com- 
mittee to studv foreign markets, arrange 
exhibitions of French planes abroad 
and advise French mannfactiitcrs on 
export sales techniques. It ,ilso is urg- 
ing larger appropriations for aircraft 
construction and the imposition of 
some limitations on purcliasc of foreign 
planes by French airlines. 

But nowhere in the industry is there 
anv great optimism tliat these efforts 
ean succecxl fuliv cnougli to solve the 
problem. The U.S. government could 
.soh’C the problem by grenlh' incre;ising 
its offshore procurement iirdcts and 
supplying I'rcnch planes to other .\llicd 

► Sahation in EDC?— The brightest 
hope for the future of the French air- 
craft industn- rests with the projected 
Fiiropcan Defense Commnnitv. if the 
FDC treaty should he ratified this 
spring, the French bclicsc if will open 
to tliein a big and profitable nevs’ mar- 
ket. Of the six FDC nations— France, 
Germany. Italy. Belgium, tlic Nether- 
lands and t.uxembourg— only France 
has in c.xistcnce now a big, skilled and 
equipped aircraft construction industry. 

To French airmen it will be bitter 
iiony if nationalistic opposition to 
FDC in the French national assembly 
succeeds in killing the treaty, and so 
strikes the blow that may well knock 
out half the indusfn's present c.spacit''. 
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CONTROL TOWERS AND CONSOLES 
^COMMUNICATIONS SYSTEMS 
for AIR TRAFFIC CONTROL 



TYPE T-2 PORTABLE AIRPORT CONTROL TOWER 


COMMUNICATIONS CONTROL SYSTEMS 


Wickes is a pioneer in the field of integrated communications control 
systems for airport use. A wide variety of consoles are manufactured, 
to provide radiotelephone transmitting and receiving facilities, aero- 
logical indicators, field lighting control and facsimile display, inter- 
phone communication, crash-alarm signaling message recording 
control facilities, and fliglu progress data. 

CUSTOM-BUILT CABINETS 

Cabinets to house your equipment designed and bidlt to your specifications. 

Let our experience solve your cabinet problems. 

Wickes will design and build to your order complete communications 
systems for air traffic control. Your inquiries are invited. 
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A\’RO CANADA CF-IM CANUCK 


Airptncer in the T'iorth 


Canada Rushes Defense Net, Aids NATO 

Lion’s share of defense funds poes to RCAF expansion in Canada and abroad: 
aircraft and enpine produrtion is small hut grmcing. 


Toronto— Largest slice of Canadian defense expenditures in tire past few 
years lias been for the Royal Canadian Air Force. 

Results of this policy are now visible with a number of RCAF squadrons 
on active duty at bases in Great Britain, France and West Germany, with 
progress being made on the Canadian continental defense system, establish- 
ment of first domestically based Canadian jet fighter squadrons, and com- 
pletion of a number of large training and supply bases across Canada. 


Industrially the results of tlie policr 
are also noticeable with jet aircraft and 
engines coming off assembly lines at 
plants in eastern Canada and new jet 
aircraft being ordered 

RCAF 

Although few details have been re- 
leased, the RCAF reports progress in 
the past year on the early warning and 
ground control system for continental 
defense. Some of the units were in op- 
eration late in 1952, and construction 
worh on otlier units was completed at 
end of 1953. Radar system is openited 
jointly by RC.AF and U. S- air services 
throughout nortliem Canada. 

Canada is also planning to develop a 
new system of radar warning developed 
at McGill University, a svstem wliicli 
IS cheaper m manpower and equipment 
than the conventional radar warning 
system now shared with U. S. 

RCAF during the past vear npened 
ground obsen’Cr filter centers across 
Canada, as part of its continental de- 
fense establishment. First Canadian- 
based jet fighter squadrons using tlic 
Canadian-made and -designed CF-100 
twin-engine jet fighter were cstabiislicd 
m 1953 at North Bay, Ontario, along 
with a training base for crews for these 
aircraft. A number of other Canadian 
bases are being equipped witli CF-100 
aircraft. 


► Contribution to NATO— (Overseas, 
Canada now has 12 Sabrc-cquipped 
squadrons, based at Langar and North 
Luffenham in England, at Metz and 
Marville in I'rancc, and at Zwcibruckcii 
and Baden-Socllingen in Western Ger- 
many. These are part of Canada’s con- 
tribution to NATO. Canadian air .staff 
overseas includes botir men and women. 
Practically all aircraft used in the over- 
icas squadriins were flown over during 
1955. 

Canadian air forces took part in a 
number of operations with the US.Ah' 
in north Atlantic and northern Cana- 
dian areas during the past sear. |5crfect- 




ing the joint operation. The RCAI'' 
also developed its coastal squadrons, its 
air transport service, and its search and 
rescue groiqis; it took delivery in 1953 
of two British dc Havilland Comet jet 
trans|)orts for its 1'ransport Command, 
tlie first Comets to be used on this 

► Bases and Men— Numerous new bases 
svcrc built or started during the past 
year as jiart of RCAI'"s S-fOO niillion 
construction program. These included 
two huge supply and overhaul bases 
outside I’oronto and Edmonton, as well 
-,1s pcrinancnt buildings for personnel 
and nesv liangars for larger airenift. 
Runways were extended at many air- 
ports for jet fighters, and training bases 

were comiiletcd. 

Tiie first, 1-33 Silver Star jet train- 
ers made in Canada by Canadair, Ltd., 
Montreal, were delivered to training 
liases, .Aircrew trainees from nine toiiii 
tries arc now undergoing trainiiis at 
Canadian bases, Portuguese and 'Inrk- 



CANADATR T-33A SILVER STARS 


New Fenwal Overheat Detectors 
Guard Eastern’s New Super-C Constellations 



I. wmTCR TO SUMMER in three hours and forty-five minutes 
isa"reBUlarly scheduled’ 'feat of Eastern Air Lines onitsNew 
York-Miami run. Ics new Super-C Constellation is the last 
word in luxury travel and dependability. Amongits advanced 
features is a new “right-angle" fire and overheat detector 
for the utmost in protection on this blue-ribbon transport. 




7. EASE OF INSTAllATtON is a feature ot all Fenwal Overheat 
Detectors. Shown, is a two-terminal, hermetically sealed unit 
Iwing installed on Eastern Airlines' latest transport- Many 

on Fenwal Detectors after exhaustive tests and experience 
In severe environmental and operational conditions. 



4. HERE THEY ARE. Fenwal two-terminal Overheat Detectors 
in two designs — same performance characteristics. The 
right-angle model was developed for use in confined space. 
Teinperature-sen-sitive outer shell is the actuating element, 
Riusing internal contact to function the instant surrounding 
air reaches alarm point. They comply fully with C.A.A. ana 
SAE requirements. For complete data write Fenwal In- 
corporated, 123 I’lettsant Street, Ashland, Massachu.setts. 
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ish trainees joining those of Great 
Britain, Norway, Denmark, the Nether- 
lands, Belgiiini. France and Italy in 
1953- 

As part of its continental defense 
plans, RCAF this past year began train- 
ing personnel in ground defense in case 
of paratroop or other enemy attacks on 
local airfields. 

Recruiting was reported as continu- 
ing steadily througlsout 1953. Esti- 
mated strength at end of 1953 was 
43,000 officers and men, about 5,000 
more than at end of 1952. 

Production 

As 1953 ended tlie Canadian gov- 
ernment announced plans tor new or- 
ders for new aircraft being placed with 
Canadian aircraft companies, thus mak- 
ing the decision tr> keep the Canadian 
aircraft manufacturing industry in ac- 
tive operation- Canadian aircraft plants 
during 1953 made aircraft not only for 
the Canadian military services, but also 
for those of the U.S. and other coun- 
tries of the North Atlantic Treaty Or- 

► S400-Mi!lion From Aviation-Tlie avi- 
ation manufacturing industry in 1953 
accounted for about tliree-quarters of 

Canada. 

In 1952, aviation ranked ninth 
among Canadian industries, and last 
year set a new peacetime record 
amounting to about $400 million. Of 
this, over $300 million was accounted 
for bv manufacturers of aircraft and 
components, and repair and overhaul 
services, according to estimates of the 
Air Industries and Transport Assn, of 
Canada, 

Bulk of the $300 million revenue 
was for defense work, including pay- 
ments on contracts totaling $504 mil- 
lion let in 1952. 

► New Planes— ,\t year-end the govern- 
ment announced plans to produce a 
new fast figlrter, tire CF-105, by A. V. 
Roe Canada Ltd- This delta-wing air- 
craft is expected to have a spew of 
1,200 inph. a range of 1,500 mi., to he 
armed with rocket missiles, and to have 
two new jet engines to be made by 
A. V. Roc Canada. A prototype is to 
be ready by about end of 1955. 

The other new plane to be produced 
is the Grumman S2F antisubmarine 
airenft, which will be made under li- 
cense in Canada by de Havilland Air- 
craft of Canada, Ltd., mainly for the 
Royal Canadian Navy. Orders are ex- 
pected to be placed for 100 of the air- 
craft to start, with 150 more at a later 
date, according to unofficial estimates- 

Slatcd for early production in Canada 
is the British Bristol Britannia for 
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Stop neighborhood complaints... improve 

personnel efficiency and morale! 

Kittcll-Lacy Silencers reduce the ear-shattering noise accompanying 
ground testing of jet engines to an acceptable level. Operation is so 
cpiiet tests can bo conducted day and night without complaints from 
surrounding residential areas. Operating personnel benefit, too, 
since reducing the noise level safeguards hearing, lessens fatigue, 
and increases efficiency! 


Put KittelMocy's experience to work for you! 

Kittell-Lacy engineers, specialists in acoustic and structural engi- 
neering, were pioneers in developing -sound abatement facilities 
spcci^cnffi/ for silencing jet engines. They bas e designed, fabricated 
and installed some of the largest silencers now in use. Many of these 
are in continuous operation at extremely high temperatures, yet hav e 
required no maintenance other than routine exterior painting. 


If you leant to know more about Killell-Lacy 

facililtes and experience, a tieit informatice 
brochure is yours for the asking. Write for it today. 

Silencers • Silencer Accessories • Acoustical Panels - 

(xITTELIv • 1L,A.CY, I2>TC. I 




SIS SOOTH SANTA TE AVENUE ‘s, iQS ANSEIES il, CALIFORNIA 
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Third International 

AVIATION 
TRADE SHOW 

May 5, 6, 7, 1954 

71st Regiment Armory 
Park Avenue at 34th St. 
New York City 

• 

Aviation today is a twenty-billion 
dollar industry, demanding ma- 
chinery, tools, metals, electronics, 
electrical devices, tuel, lubricants, 
handling equipment, packaging, 
plastics . . . virtually every 
product produced by modern in- 

THE MOST EFFECTIVE 
SINGLE MEANS OF PLAC- 
ING YOUR PRODUCT AND 
YOUR COMPANY BEFORE 
THIS VITAL INDUSTRY IS 
PARTICIPATION IN THE 
THIRD INTERNATIONAL 
AVIATION TRADE SHOW. 

The only business show in this 
giant industry, the annual Inter- 
national Aviotion Trade Show 
brings to you the key personnel 
of oviation. It enables you to 
meet personolly the engineers, 
production and purchasing men 
who make the decision. It affords 
you the opportunity to introduce 
new products, strengthen your 
soles efforts, increase your volume. 


Dept. N 

Aircraft Trade Shows, Inc. 

Hotel McAlpin, New York 1 NY 
PE 6-5933 or PE 6-5700 
Cable: Airshows 



RCAF. This is to be made by Can- 
adair. Ltd., witli certain modifications 
from tlic commercial Britannia made 
in Great Britain, including, it is said, 
a new wing, elongated main fuselage, 
redesigned tail a.ssembly and use of 
U.S.-built Wright engines. A proto- 
type will probably be built this year, 
with an order for 50 of the aircraft 
expected initially . 

► Manufacturing Lineup— Canada’s avi- 
ation manufacturing industry is still 
small. Four companies are building 
aircraft, three arc making engines, and 
about a dozen are the principal over- 
haul and component manufacturing 
firms in the country. There are several 
hundred smaller companies and plants, 
whose main business is not the aviation 
industry, making components and parts 
for the manufacturing plants. 

Most of tlie industry is centered in 
eastern and central Canada, and is con- 
trolled bv Britsh or American parent 

• A. V. Roc Canada, Ltd., Ls located at 
Malton, Ontario, a suburb of Toronto, 
and has about 10,000 people working 
n the aircraft plant, another 5,000 in 


CANADAIR F-86E SABRES 
its jet enaine plant. Curreutir .\sro is 
building tire CF-100 Mark 4 for the 
RCAF in undisclosed numbers, as well 
as the Orenda jet engine for both the 
CF-100 and the Sabre F-S6E being 
built at Canadair. Orders have been 
completed on the CF-100 Mark 3. 
whicli has been equipped witli rocket 
missiles. 

Resratch work is being done at the 
plant on advanced type aircraft, includ- 
ing what is beliesed to be a "flying 
saucer" type of gyroscopic jet-powered 
single scater fighter. No official infor- 
mation is available on this research job 
which is very liush-hush at tlic plant 
and in government circles. 

Work is also progressing on new jet 
engines to power the new delta-wing 
CF-105, while production of the Orenda 
engine is on schedule. No figures liavc 
at any time been released as to produc- 
tion of tlic Orenda engines since the 
early stages of its production. 

• Dc Uavilland, at Dcnvnsview, snotlier 
suburb of Toronto, is continuing witli 
production of its single-engine Beaver 
and Otter aircraft. The Beaver was 
used bv the U. S. in Korea and other 


Major Canadian Aviation Plants 


A. V. RoeCenads Lid. . . . 

Canadair Lid J,000,000 

Moniraai 

Canadian Car » Foundry Co. Ltd 700,000 

Fort William, Ont 

Da Havllland Aiicrafl of Canada Lid. . . 600,000 

Toronto 

ENGINES 

A. V. Roe Canada Ltd 1,000,000 

Pratt A Whitney Alieiaft Ltd 350,000 

Ro^i-ftoycc of Canada Lid 60,000 

•As of December 1953. 


5,000 

1,S0O 
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Where’s "Charlie”? 


The "bird” will find him! 

As it rockets along at supersonic 
speeds— high above the earth— its 
guidance system directs it unerringly 
to target “Charlie.” 

Electronics makes today's accurate 
missile guidance a reality— and elec- 
tronics is the past, present and future 
of RCA. 

For years, RCA has been working 
with the Armed Forces on design and 


engineering of more accurate, more 
effective missile-guidance systems. 
The same RCA engineering facilities 
— from original planning to final 
production stages — are available for 
development of complete electronic 
systems of all kinds. For additional 
information, write to Government 
Section, Engineering Products Divi- 
sion, Radio Corporation of America, 


Camden, N. J. 


HADIO CORPORATION of AMERICA 



NEW 


I 


;::4 A lyiFjHENQtfCompo n e n fs" ' 


stamped with the quality trademark 


165 Series 


The new amphenol 165 series miniature AN-type ci 
nectors average about 14 the weight of standard ANs 
but retain the many features initiated by amphenol in 
the larger connectors. The 165 series are the latest 
AMPHENOL contribution to the continuing program of 
miniaturization of components for instrumentation. 



microphone connectors 


Amphenol QWIK Microphone Connectors are the new- 
est, the most efficient and certainly the most attractive 
connectors ever offered for audio applications. They are 
available in 3 or 4 contacts and feature tough construc- 
tion coupled with fine materials. Contacts are plated 
with gold over silver finished bronze. 



ALJAK coaxial cable has been designed by amphenol 
to permit a wider scope to cable applications in critical 
electronic equipment. Waterproof and semi-flexible, 
ALJAK is made with a tough aluminum jacket over 
extruded Teflon or polyethylene dielectric. The cable 
has very low attenuation as well as a smaller o.d. than 
equivalent RG type cables. 


> W^^HENOI.n’'»gon«il 

I j ! \i : ks T illinois 



■ CANADA 

locations as the L-20. hi the fiscal 1953, 
ending last Sept. 30, the company de- 
livered 181 Beavers and 16 Otters, the 
latter for the RCAF. A total of 555 
Beavers had been sold since the com- 
pany began production of this postwar- 
designed Canadian freighter. It is now 
being used in 29 different countries, 
including the I’alkland Islands where 
the 500th aircraft is in use. 

Most of tlie Beavers are equipped 
with Pratt & Whitney engines, but for 
sterling currency countries a new Beaver 
was produced in 1953 powered with the 
British Alvis Leonides engine. Sales 
for 1953 totaled about $15 million. 

De Havilland Aircraft uf Canada also 
sells and services the British de Havil- 
land Dove airliner, the de Havilland 
Comet jet airliner, the de Havilland 
Ghost jet engines which power the 
Comet, and overhauls a number of 
RCAF aircraft and the General Elec- 
tric f-47 jet engine- 

• Canadair, Ltd., is the major aircraft 
plant at Montreal. American-owned, 
Canadair is building the Sabre F-86E 
and the T-33 Silver Star jet trainer. It 
is reported that about 1,000 Sabres 
were produced by late 1953 for Canada, 
Great Britain and the U.S. 

Definite orders for civilian aircraft 
are being souglit, but none are at pres- 
ent known to be headed for production. 
The company services anj overhauls 
the North Star DC-4M, with which it 
started postwar production for the 
RCAF and Trans-Canada Air Lines. 
While present plans call for possible 
production of the Bristol Britannia un- 
der license for the RCAF as a trans- 
port, there is likelihood that this air- 
craft may also be produced for civilian 
purposes at this plant. 

• Pratt & Whitney and RoUs-Royce at 
Montreal are building aircraft engines. 
The former is building aircraft engines 
for the Harvard trainer, and Rolls-Royce 
is building Nene turbojet engines for 
the T-33 jet trainer. 

• Canadian Cat & Foundry, at Fort 
William, Ontario, at western end of 
Lake Superior, is completing an order 
for Han'ard trainers, and was building 
components for the T-36 trainer when 
that order was canceled in the latter 
part of 1953. It may start production 
of another trainer for the U.S. govern- 

These are the major aircraft and en- 
gine manufacturing plants in Canada. 
Together they employ about 31,000 
people, and form the nucleus for a 
larger aircraft manufacturing industry 
in Canada. 

Civil Transport 

This year Canadian airlines will use 
larger and faster aircraft, start domestic 


ONLY GILFILLAN HAS 
PROVEN GAP-FILLER RADAR NOW 



This example is onlyone of the many instances 
of the remarkable 4-year tiependabilily record 
of perfected Gillillun Surveillance Radar when 
cninbined with outstanding maintenance by 
CAA [icreonuel ai major U.S. airports. 
Reliable air defense requires reliable radar. 
Gillillan is the only gap-filler railar now 
available that has already made the long 
jump from prototype to proven performance. 


Hire year ofl9S3,Cilfillan 
Radar was' on guard"24 
8750 hours — at Boston 
with only 7‘a 
hours of involuhtaiy outage. Tliis is 
less than 1/10 ofV' 1 If hours were 
miles, this would be the equivalent of 
the short distance from Boston (inni- 
mons to Boston Airport conqarpd to 
the va-sl Btretch of air miles King be- 
tween 1. os Angeles. Boston ami Moscow. 


HOURS WERE MILES 


Gilfillan lias developed and delivered more 
ground surveillance radar than all other 
mamifacturers. The proven dependability of 
ihis perfected equipment is now demonstrat- 
ing itself— at this moment and 24 hours every 
day— at more ihaii 200 air lnisi*s imd airports 
around the worhl. 




AND ELCq. 
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LOS ANGELES 
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REGULAR M KING SIZE? 


1 




These Aerojet-General solld-propellont rocket 
motors represent the solution to a multitude of 
propulsion problems. Ranging in size from 250 to 
33,000 pounds thrust, they were developed and 
produced by Aerojet-General to fulfill the needs 
for ossisted-takeoff of piloted aircraft, for a source 
of standby power, for propelling high-speed 
test sleds, and for high-thrust, short-duration 
boosters for sounding rockets and missiles. 
Mass-produced at Aerojet-Generars 8400- 
acre site near Sacramento, California, 
these rocket motors are another indication 
of the tremendous advancement mode 
in the field of rocket power by the 
nation's leading rocket research, 
development and manufac- 
turing company. 


COMPLETE, MODERN 
RESEARCH AND TEST FACILITIES 
AND 

COMPLETE, VERSATILE MANUFACTURING FACILITIES 



LIQUID- AND SOLID-PfiOPELlANT ROCKET ENGINES FOR ASSISTEO- 
TAKEOEf AND MISSILES • AUXILIARY POWER UNITS AND GAS 
GENERA ORS • ORDNANCE ROCKETS • GUIDANCE AND CONTROLS 
• ELECTRONICS AND SPECIALIZED AVIONICS • UNDERWATER 
PROPULSION DEVICES • ARCHITECT-ENGINEER SERVICES 


Cfl 


L'0KP0KAT10:\ 

A SUBSIDIARY OF THE GENERAL TIRE & RUBBER COMPANY 

AZUSA, CAUFORNIA . CINCINNATI. OHIO • 


r THE \ 

GENERAL 
V ^TIRE J 
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■ CANADA 

air tourist services, inaugurate new do- 
mestic and international routes and 
begin all-express and all-freight services 
with specially built cargo airliners. Itr 
1953 Canadian airlines expanded their 
operations both at home and interna- 
tionally and waged a major battle to 
break government monopoly of certiin 
domestic air services. 

► New and Faster— Both government- 
owned and privately owned airlines will 
have new and faster aircraft in use in 
1954. 

• Tians-Canada Air Lines, government- 
owned service, is starting new daily 
transcontinental sers’ices later this year 
with Lockheed Super Constellations, 
eight of which have been ordered. Some 
of these will be used on TCA’s trans- 
Atlantic service which now uses Cana- 
dian-made North Star DC-4M aircraft 
in tourist-rate service. 

TCA will also take delivery later this 
year of the first British Vickers Vis- 
count turboprop aircraft to be used on 
this continent, for use on heavily trav- 
eled Montreal-Toronto services, Mont- 
real and Toronto services to New York, 
Toronto services to Cleveland and Chi- 

^or cargo sendee, T'CA early this year 
began using British Bristol Freighters, 
three of which were ordered. Air cargo 
rates were reduced by 30% at begin- 
ning of 1954. 

• Canadian Pacific Airlines, which in 
1953 began its Vancouvcr-Mexico-Lima 
service with DC-6B airliners, now has 
a 12,000-mi. service in operation from 
Hong Kong via Tokyo to Lima, as well 
as service fiora Australia to Vancouver. 
Late this year it will take delivery of 
the first de Havillmd Comet 2 jet air- 
liners to be used bv a North American 
carrier. Three have been ordered at 
cost of about $4.5 million for use on 
the long-stage intercontinental routes, 
Honolulu to Vancouver, Vancouver- 
Mc.xico City-Lima. A fourth Comet 2 
is to be delivered in 1955. 

During 1953, CPA applied for an 
all-cargo service from Montrc.il-Toronto 
via northern Manitoba to ^'imcouve^, 
but was turned down. 

► Other Services— The government also 
had a number of applications for expan- 
sion of regional intercity passenger 
scheduled services by small carriers 
towards the end of 1953. Decisions are 
pending, and will have an effect on 
further expansion of Canadian airline 
operations. Some of the carriers also 
asked for permission to operate tourist- 
rate services. TCA began domestic tour- 
ist rate services in February of this 

An increasing number of U. S. non- 
scheduled charter air services were li- 
censed by the Canadian Air Transport 
Board for operation into areas through- 
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out Canada. Many of these opetators 
will carry passengers and freight for 
mining and exploration companies, as 
well as tourist traffic. 

The Canadian government plans to 
review with U. S. civil aviation authori- 
ties the opening of more international 
routes between the two countries to 
two carriers, one from each country. 
In addition to such new routes, TCA 
will open a number of new domestic 
sers’ices in 1954. 

► Good Year- Canadian airlines had a 
good year in 1953. 

During the first half, the latest pe- 
riod for which complete figures are 
available, Canadian airlines new 433,- 


400.000 revenue passenger-miles and 

5.869.000 revenue ton-miles. 

Canadian Pacific Airlines in the first 

10 months of 1953 carried 197,000 
revenue passengers. Hew a total of 
7,703,200 miles, flew 138,640,260 rev- 
enue passenger-miles, and 1,526,589 
revenue-ton miles, in addition to 560,- 
044 airmail ton-miles- 
Trans-Canada Air Lines in 1953 car- 
ried 1,300,000 revenue passengers, a 
new record, and a total of 30,600,000 
revenue miles on domestic and inter- 
national routes. TC.A in 1953 flew 

6.200.000 airfreight ton-iiiilcs, 1,630,- 
000 air express ton-miles, and 5,300,000 
airmail ton-miles. —James Mortices 


Gfocfifen Products Corp., 635 West Colorado Bird., Glendale 4, Calif. 
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Design features 

• Weighs ounces NOT pounds 

• Fully qualified and accepted 

• Single internal reliel 
pressure adjustment 

• Excellent reseating 

versus crachlng characteristics 

• Valve function unetlected 

by high downstream pressures 


JAIso used os Priority, Clieoter ■ 
r Pressure Sequencing Vatve) 


Offices in principal citie 
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High Temp, Self-locking, Stainless Steel Nuts — Free Spinning On, 
Lock , , . Unlock, Free Spinning Off— Reusable. 



OURA-LOC 1200 | DURA-LOC 1600 

(tempetetures up to 1200°F.) lleirperstures up to 1600°F.I 


High Temp, Stainless Steel Bolts and Screws for temperatures to 
1600°F. Special thread form minimizes galling and seizure— Reusable. 



DELRON HIGH TEMP BOLT DELRON HIGH TEMP SCREWS 



DELRON # 5 Self-locking, Stop Nut FASCO SPACERS Li^tweiglil High 
-Wesker feced. Free Spinning on, lock Column Strength Aluminum Spacers for 
. . . Free Spinning off after prevailing assembling and attaching to sandwich- 
torque released-Reusable. type structural panels. 


Illustrated are a few of the many Deiron Specialized Fastening Devices designed' 
to help solve your critical fastening probiems! 



Airpotct^r in Japan 

Plenly of Talk. 

Not Much Action 

By .Aljilirus W. Jnesup 

(McGnm-HiTJ World News) 

Tokyo— Taking inventory of Japan’s 
aiipowcr at the start of 1954, one totals 
up lots of interest, excitement, plans 
iiiitl dreams in the aircraft industry, but 
practically no physical airpower. 

Tire single exception is the rapidly 
do uloping Japan Air Tines Co., which 
lias completed 27 months of successful 
domestic operations, and last month 
began scheduled international opera- 
tions. lliis exception uses .American 
equipment in the air and on the ground. 

Military airpower lags far behind, 
and way back of tlic limited hopes of 
last year. The aircraft industry has 
suffered accordingly, although dreams 
and enthusiasm have brought about 
leorganization of the major prewar air- 
craft producers. Until they have a 
real market, however, little can be 
expected. .And the market can only 
come from military requirements in 
Ibis part of the world. 

►.Ait Planning Group— Xot until last 
fall was an air planning group created 
within the National Safety Board (Ja- 
pan's equivalent of the Department of 
Defense). Tliis group has just been 
cneoutaged fay Prime Minister Yo- 
sliida’s announcement that it will soon 
become tlie Third (or Air Force) Staff. 
Further encouragement comes from a 
provision in the new budget for the 
fiscal year beginning April 1 of 8.1 
billion yen ($20 million) for this air 
force, the first direct provisions. 

The planning group sets as its first 
target the training of an instructor 
group. The USAF has promised the 
assistance of an 80-man training team 
which will begin working with the 
Japanese at Hamamatsu Air Base in 
April. TTie initial aircraft to be used 
will be North American T-6s (on loan 
from the Far East Air Force), and 
Beech T-34s (a part of which will be 
purchased out of budget funds and part 
to come from loan sources). The plan- 
ners hope that some T-28Bs may be 
made available, but they have been ad- 
vised that the shortage of this aircraft 
probably makes this impossible, 

Later in the year, probably around 
January 1955, the planning group be- 
lieves some pilots will he ready for 
transition into the Lockheed T-J3. 
Again it hopes these can be made 
available by FEAF. 

The alternative to loans from USAF 
and FEAF could come from the Mu- 
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The Champs-Eiysees— so beautiful you want lo reach out and hold 
nil Paris in your arms. Act only in.'t night you were winging your way 
across the Atlantic in a s(sift TWA Constellation-dreaming of all the 
promi.scd plcasnre.s and sights of your long-awaited vacation. Tomorrow, 
nerv disenxeries in hVancc. Next week, Italy. But you’ve already 
made the biggest vacation discovery of all . , , tlie magic of TWA— 
of wondnms Conslellation wings and thrifty Sky Tourist fares 
that can make your vacation dreams come true anywhere in the world 
-even in as short a time as 2 weeks! 


FlY 


Fly the finest 






Processing 

Designing 

Building 

of 

AIRFRAME 
ASSEMBLY 
JIGS & MASTERS 

Quotation Basis 


MECHANEERS 

INCORPORATED 

Municipal Airport 
Bridgeport, Connecticut 
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tual Security Agency. As yet, little 
is known about what the equipment 
split will be in MSA aid for lapaii. On 
the air side, no one has indicated 
whether the aid will be in a form which 
would encourage Japanese production 
of aircraft or simply in the form of 
equipment procurM elsewhere and de- 
livered to Japanese forces. 

► Iirdustry's Role— lire Japanese indus- 
try has had its hopes partially fulfilled 
with the recent signing of a contract be- 
tween Lockheed and Kawasaki Aircraft 
Co. for the manufacture of I'-94 Starfire 
interceptors and T-33 trainers. 

Kawasaki also will repair and manu- 
facture jet engines under a deal being 
worked out by Lockheed and Allison 
Div. of General Motors. 

Tiiere is no doubt that the Far East 
Air Force favors such an arrangement, 
and that it would welcome a similar one 
with North American to build the Sabre 
in Japan, North American has a tenta- 
tive agreement with Shin Mitsubishi 
Heavy Industry Co. 

The question asked here is how one 
can expect a sound defense base in Ja- 
pan or elsewhere in the Far East with- 
out some production in the area. None 
of the Title 3, Asian MDAP countries 
(Korea, Formosa, Philippines, Indo 
China and Tliailand), can undertake 
such manufacture for years to come. 

► "No War” Clause— The Japaraese are 
concerned that they may be led down 
a rose-covered lane to disaster 1^ pres- 
ent U. S. pressure with regard to Ja- 
pan’s defense forces. In the first place 
the "no war” clause, which Gen. Mac- 
Arthur wrote into the constitution 
which his staff prepared for Japan, 
stated an ideal situation for an ideal 
world in which Japan might live. The 
people by and large welcomed this after 
the long hardships of wartime austerity 
and the destruction which U.S. air- 
power wrought through the major cities 
of the home islands. 

Since 1950, U. S. authorities have 
sought revocation of the effect of ftis 
clause. But policy has been dominantly 
concerned with ground forces and lim- 
ited coast-guard-type naval forces. Cur- 
lently, Ambassador Allison must press 
for Japanese government acceptance of 
the U. S. desire for a 348,000-man de- 
fense force, primarily foot-soldiers. 
There isn't a ghost o( a chance that 
the Japanese will accept this goal. 

Japanese with some conception of 

’“’7 r 

aims were unable to defend the home 
island from defeat in World War II. 

Also, they refer to the reverse situa- 
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ANY 

MILITARY LOAD 
ANYWHERE 

by 

RLYI 


Only iiirpluiie ilesigiied and built from sinm to stem to handle 
big bulk military load.s is the C-119 "Flying Boxcar". Fiilly 

bclicoplcr-4 . . . these and eouiulcsa other types of Inilk mililary 
loads arc shipped to every part of the world at an iniprc-^ively 
low' cost per ton mile delivered in the Faireliild C-119. 

Designed especially to load, fly and unload big bulky eiirgocs, 
the "Flying Boxcar" is flying everywhere in the service of .Ameri- 
ca’s Armed Forces and those of the United Nations. 
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Computing with 
Servo-Driven Potentiometers 

by f. K. Bradley and R. D. M<Cay 
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tion c£ Great Britain at the start of 
World War II. Ccrmany’s armies 
tolled across Europe to the English 
Channel with little trouble, but wae 
unable to invade England because the 
Luftwaffe was unable to gain control 
of the air over the Channel and over 
Britain. 

► Defense Phases— Tup planners in the 
National Safety Board told Aviation 
Week that there are bvo phases to 
Japan’s defense; 

• Defense in the air. 

• Convoy defense on the sea. to bring 
in safely the food Japan needs. 

They state that only a defense of 
the air over the Sea of Japan can pro- 
tect Japan. They are aware that the 
major threat-Russian-controls a large, 
modem jet air force which partly en- 
circles Japan. 

Present lag in airpower developments 
stems from the failure of Gen. Mac- 
.Arthur to include a provision for air 
forces within the original National 
Police Reserse which was established 
in the fall of 1950. He included 
groimd and maritime units onlv. Gen. 
Ridgeway, when he succeeded Gen. 
MacArthnr as SC.AP. was too concerned 
with the Korean situation to pay much 
attention to the Japanese problems. 

► Gen. Clark’s Role— Things speeded 
up when Gen. Mark Clark tool over 
as far east commander from Ridgeway. 
Gen. Clark apparcntlv wanted to win 
here the battle over .Army control of 
tactical iwiation which he had lost in 
Washington, some obser\-crs say. He 
pressed upon the Japanese safety forces 
the inclusion of liaison aviation which 
he hoped would be expanded into Ja- 
pan's arniv-controllcd air force. Reliable 
iiifonnanfs in the Far East Command 
Headquarters told .Aviation AA'eek 
that Clark ignored orders from Wash- 
ington that he was to take Gen. O. P. 
Weyland. Far East Air Force com- 
mander and senior air officer in the 
Far East, to all discussions with Jap- 
anese authorities on military aviation. 

Some army ofiiieers have passed the 
word that Japan's incipient air force 
is the army aviation now operating in 
the National Safety Corps. True it has 
attracted many first-line Japanese pilots, 
hut solely because it provided the onlv 
flying available in Japan. It has none 
of the equipment nor anv of the tac- 
tical doctrine necessary to defend Ja- 
pan in the air against a Communist 
air attack. It ls simplv an army avia- 
tion section capable of providing ar- 
tillery spotting and taxi service. 

Currently, there has been no official 
change in the U. S. po.sitioii. Emphasis 
still is placed upon ground forces. One 
man .asked, ".Arc wc to use nnr has nnets 
.against If-2Ss?" 

► Policy Dccisioiis-lnfotiucd U. S. cib 
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I MAGINE a motor powerful enough 
to propel a missile al speeds ex- 
ceeding 3000 mph ... so pow- 
erful that its developed thrust can 
amount to lens of thousands of 
pounds. One of Ryan's most chal- 
lenging current assignments is the 
complete production of such a 
motor for an Army Ordnance sur- 
facc-lo-surfacc missile. 

There was a many-sided problem 
of fabrication, welding and ma- 
chining that Ryan had to solve in 
connection with rocket motor man- 
ufacture. Because a rocket motor is 
capable of burning as much as a ton 
of fuel a minute at temperatures up 
to 5000 degrees F.. terrific internal 
pressures are created that must be 
contained in a very compact pack- 
age of complex construction and 
exacting dimensions. 

The solution was found in per- 
fecting new techniques for forming, 
welding and machining the special 


alloy materials. Ryan devised new 
methods of controlling work to very 
close tolerances; ingenious electric 
resistance and arc welding processes 
and a better furnace brazing system 
. . . plus intricate machine operations 
that had to be jewel-like in precision. 

Ryan’s proved ability in the pro- 
duction of complete rocket motors 
is due in large measure to its long 
experience in building the "hot end” 
of jet and piston engines. Its versa- 
tility in many specialized fields is an 
important advantage in each new 
assignment, for it enables every di- 
vision to draw on 31 years of first 
hand experience in the most ad- 
vanced phases of aviation engineer- 
ing and production. 

technical engineering and produc- 
tion projects are awarded Ryan . . . 
an integrated company with superior 
abilities in meeting the challenges of 
today's high-speed air age. 


ULMTiri.. spECIAllIso 


Ceiamltsfot ■'HoH’sds 


PIONURS ‘N 


RYAN AERONAUTICAL COMPANY 
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FANTASTIC... but true! 


Today's aircraft are substantial investments in 
the security of our nation. We cannot afford to 
lose a single one to causes we can control. 

Foreign articles entering a single unprotected 
engine can rapidly reduce a multi-engine jet 
bomber to a smoldering pile of rubble. 

An extremely inexpensive form of insurance is 
available in Retractable Air-Intake Screens. 


Rotroctable 

AIR INTAKE 
SCREEN 


Specifically designed and 
manufactured for axial flow 



to AN jlondordi and aircraft 
quality throughout. 
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J PRECISION AIRCRAFT 
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servers say that apparently only a Na- 
tional Security Council decision could 
get the Japan air program underway 
and that so far there isn’t the slightest 
indication that any decision is about 
to be made. 

The two important policy decisions 

• Can Japan shift its emphasis from 
ground forces to air forces? 

• Will Japanese industry be encouraged 
with MSA assistance and orders in order 
to create a necessary industrial support 
base in this part of the world? 

The five-year goal of the Japanese 
National Safetv Board planners is a 
1,300-planc ait force, including 500 
to 600 jets, mostly F-86s and F-94s 
with the necessary complement of T- 
33s. No bombers arc included in their 
program. Other requirements include 
some transports and anti-sub patrol 
craft, as well as light trainers and 
liaison aircraft. Numbers are unspeci- 
fied at this time. 

The hope is that all types will eventu- 
ally be built in Japan; but they are not 
counting on production at this time. 
The manufacture of modem jet aircraft 
requires a capital outlay which no com- 
pany in Japan can undertake. So the 
bulk of the combat types must depend 
upon Japanese government or outside 
assistance. 

► Mitsubishi— The aircraft section of 
Mitsubishi has been handling overhaul 
work for the U. S. Air Force for several 
months, working on the B-26, C-47 
and C-46. It is negotiating for F-86 air- 
frame overhaul and will have an assist- 
ance agreement covering this work with 
North American. Further plans for 
overhaul of the General Electric J47 
ate underway, according to Iwataro 
Nakagawa, aircraft section manager. 

Recently, Mitsubishi was certificated 
by the U. S. Civil Aeronautics Admin- 
istration for the overhaul of Pratt & 
Whitney R2000 and R1830 engines. 
Another Mitsubishi entemrise is the 
assembly of Sikorsky S-55 helicopters 
for the Maritime Safety Board. 

Mitsubishi had an advantage over 
most other Japanese aircraft manufac- 
turers, in that its aircraft section was 
not split up by the occupation-spon- 
sored deconcentration procedures. 

► Kawasaki— Karvasaki Aircraft Co. was 
split into three organizations, and was 
rcconcentrated only at the beginning 
of last month. The fimi, however, has 
made at least as much progress in re- 
covery as Mitsubishi, ana in some ways 
is further along. It has designed and 
built its own four-seater lightplane, 
the KAL-1, and is working on a trainer 
version which it claims will be similar 
to the Beech T-34- It also makes a 
240-hp, engine tor this aircraft. 
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_ Under a ticup with Bell Aircraft, 
Kawasaki will manufacture the 47-D 
Irelieopter. The first was completely 
assembled from imported parts. After 
the ISth ship comes oft the line, Kawa- 
saki expects only engine and rotor will 
be imported. 

The National Safety Corps (the oper- 
ating or combat command under the 
National Safety Board) has ordered six 
helicopters. Orders are pending for 
the KAL-1 and the trainer. 

A temporary agreement has been 
reached with Lockheed covering air- 
craft overhaul on the T-33, F-80 and 
F-94, some of which are now being put 
through the Kawasaki facilities from 
FEAF units. Included in the agree- 
ment is overhaul of the Allison J33 and 
J35 engines. 

► Nakajima-Fuji— Another important 

manufacturer seriously divided ^ the 
occupation, was Nakajima. This firm 
has recently been reorganized as Fuji 
Heavy Industries Co. It has a technical 
tieup with Beech for the production of 
the T-34 Mentor. TTie first 50 will be 
imported knocked-down for assembly 
in Fuji’s Utsonomiya plant. From the 
51st unit, Fuji plans for complete pro- 
duction in Japan. One of the com- 
pany's vice-presidents now is negotiat- 
ing with Continental for the engine 
manufacturing rights. 

Besides the trainer, Fuji expects to 
receive orders for civilian versions of 
the Beech airplane, as well as orders 
from Formosa. 

Beyond this the company has no 
firm plans. The North American and 
Lockheed tie-ups with Mitsubishi and 
Kawasaki appear to have sewn up 
Japan's fighter requirements for some- 
time to come. The country, with 
limited resources, probably must con- 
centrate on a few basic aircraft for the 
necessary defense jobs. So Fuji is con- 
sidering concentration on guided mis- 

Handicapping Fuji is the long occupa- 
tion of the newest and best ffakajinia 
factories by the U.S. Army. Repeated 
requests for tlie return of the facilities, 
now called Camp Drew, have been 
ignored bv the U.S. Army. 

Prewar Nakajima made over 100 
DC-2s and DC-3s. During the war it 
sent advisers to the Showa Aircraft Co., 
which continued to make transport air- 
craft for the Japanese military forces. 

► Other Manufacturers— Showa is doing 
no manufacturing at present, but it 
would like to renew its connections with 
Douglas. 

Shin Meiwa Industry Co., successor 
to the former Kawanishi Aircraft Co., 
the last of the old Big Five, has been 
manufacturing auxiliary fuel tanks for 
FEAF, as have several other manufac- 
turers. It has no other business, but is 
reported to have had some conversa- 



Retractable 

AIR INTAKE SCREENS 

Could make the difference 


The safe interception of exasperatingly small 
bits of debris entering the engine intake could mean 
the difference between a safe return and no return. 

Retractable Aii-Intake Screens are a means of 
protection that allows the mission to be accomplished 
without the performance loss and icing hazard of 
fixed screens. 
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tions with Republic Aviation. 

Nippon Jet Engine Co. was founded 
last year at government insistence and 
with government capital, to explore jet 
engine manufacturing possibilities. It 
was feared tliat much capital would be 
wasted if Japan allowed all manufactur- 
ers to undertake engine development. 
Participating in the company are Mit- 
subishi, Fuji, Kawasaki and the Ishi- 
kawajima Heavy Industries Co., which 
is exclusively interested in engines. 

It is known, however, that some ol 
the participants arc dissatisfied with 
this arrangement and would like to un- 
dertake direct contact with American 
or British engine makers. 


ff’est Gerriiany 

Aviation Marks Time 
Till EDC Ratification 

By Gerald W. Scliroder 

(McGraw-Hill World News) 

Bonn— Until the Western allies ratify 
the Eastern Defense Community pact 
or grant Bonn special permission of 
some type, aviation in Germany will 
remain more or less at a standstill. This 
applies equally to civil aviation, aircraft 
production and the projected German 

XufFhansa' 

Officials of the proposed German 
airline still Irope to have their first 
plane in the air sometime this spring, 

The big “if” in the way of realizing 
plans for the new "Lufthansa” is the 
continued delay in ratification of the 
European defense community. Should 
the EDC treaty not come into force 
by spring or summer, Lufthansa officials 
hope that the three Western powers— 
the U. S.. U. K. and France— can come 
to an agreement which would lot the 
Germans fly tlieir own airline even 
thought EDC has not been ratified. 
► Passed Delivery— The problem of let- 
ting the Germans fly their own planes 
became increasingly acute in the last 
month, since Lufthansa was scheduled 
to receive the first of four purchased 
Convair 340s by the end of February. 
The German group had to turn the 
plane down, and Union Carbide and 
Carbide Corp. picked it up. The Ger- 
mans feel that the Allies should now 
grant them tlie right to fly, without 
waiting for EDC. 

“Plenty of precedents exist,” Luft- 
hansa officials say, “You returned tlie 
whole field of aviation safety to us, as 
well as that of airport administration. 
If we can’t import our planes now and 
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FUEL GAGING 

for advanced aircraft types 



Recent selection of Simmonds Pacitron fuel gage systems 
for installation ... on a fleet of turbo-prop airliners 
. . , two new Air Force supersonic fighters and a new Navy 
carrier-based fighter . . . two new mode! helicopters . . . 
and a converliplane again confirms Simmonds' leading 
position in the design and production of capacitance type 
fuel gaging systems. 

Simmonds fuel gage systems are now flying on seventy 
types of aircraft — including the fleets of thirty U.S. and 
foreign flag airlines. 

Whether the aircraft installation calls for a “two-unit” 
fuel gage system or a “three-unit” system, or the inclusion 
of such fuel management functions as center of gravity 
control, or fuel level control — Simmonds has a 
proven record of successfully solving the problem. 

WRITE FOR THE LATEST INFORMATION 


:S! 
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LOCKFOAM 


d-in-ploce plast 


IS THE EASIEST TO USE 

OF ALL FOAMED PLASTICS 


H opco Lockfoam's case of handling, 

its pour-in-place technique, offers important 
advantages and economies over other foamed 
plastics which must be cut and shaped to 
fit a given cavity. To add strength and rigidity 
with light weight in filling cavities in ailerons, 
rudders, elevators, wing tabs, rocket doors, etc., 
you simply mix two components “on the spot”, 
and pour the resultant foam into the cavity 
to be filled. The foam completely fills every 
configuration — then solidifies. 

By using Nopco Lockfoara, therefore, labor 
costs and waste of material are drastically 
reduced; a further saving is effected by 
eliminating the need for expensive equipment. 
The technical service staff of Nopco’s 
Plastics Division is at your service, to aid 
you in selecting, formulating, and applying 
Loekfoam to bring you the greatest benefits 
from its outstanding advantages. 

Write today for the complete story. 

USES OF 

NOPCO LOCKFOAM: 



« COMPONENT T COMPONENT 


fnereosa Rigidity of Aihrons, Rudders, 
Elevators, Wing Tabs 

PreWda a Strong Cere lor Nose Radomes 
Fobricofa Shock Paneling 
Pot Cfaetronlc Equipment 
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fly them, what arc we going to do with 

'lliis statement crrstallizes the pre- 
dicament in which the Germans find 
themselves today. The "AG fuer Luft- 
verkehrsbedarf" is the Colognc-b.isccI 
organization which will eventually grow 
into the new Lufthansa- This organi- 
zation purchased the four Convair 3-iOa 
at a unit price of 5650.000 each, plus 
an estimated 40% of the unit cost for 
parts and reserve materia! for each plane. 
These planes were to be delivered by 
this spring and to be used on European 

Tlie company has also purchased 
four Lockheed L-1049E Super Con- 
stellations at a unit cost of $1.7 mil- 
lion, plus 40% of the unit cost for parts 
and reserves, and an additional 15% 
of the unit cost for special installations 
ordered by Lufthansa. 

Payment for these purchases will be 
in U. S. dollars. No details arc given 
on terms of payment, but it is under- 
stood in Germany that Lufthansa re- 
ceived extremely favorable, long-term 
credits from the manufacturers. Luft- 
hansa officials feel that both Convairs 
and Lockheeds will serve them ade- 
quately for at least a decade. 

"We admire British courage in flying 
Comets, but we still feel dial we 
selected the right type of plane for our 
operations.” 

► Lufthansa Participants— The company 
is now capitalized with DM 25 million 
(about $6 million). Largest share- 
holder is the federal government, but 
a number of prominent West German 
banks and business firms are also rep- 
resented. 

Among these are: Daimler-Benz, 
Farbenfabrikcn Bayer, Robert Bosch, 
Telefunken, Siemens & Halske, AEG, 
and Brown, Boverie & Cie. 

The board of governors of the com- 
pany is composed of the following indi- 
viduals; Dr. Max Adenauer, son of the 
German chancellor; Dr. Kurt Weigelt, 
Dr. Kurt Knipfer, Prof. Leo Brandt, 
Prof. Edmund Frohne, Dr. Amulf 
Klett, Werner Kreipe, Dr. Heinz 
Oeftering, Helmut Alt, Dr. Herbert 
Culmann, von Engel, and Adolf Kura- 
memuss. 

It is probable that the company will 
be recapitalized at around DM Sd mil- 
lion sometime this year. 

► Fleet Plans— Final goal of the Luft- 
hansa will be a fleet of around 24 
planes, half of which will be used on 
transoceanic flights, the other half on 
the European net. It is not certain at 
this point what type of planes the 
Germans will buy to complete their 
fleet. Future types may Isb.ul Euro- 
pean make, rather than American, but 
the Germans realize there will not be 
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ladc planes 


,..-.ics for many years. 

officials hope to start their 

nrst Kutopean flight.? by July 1. Con- 
vair J40s will fly from German cities 
to London, Paris and Zurich. A final 
decision on whether to flv to Madrid 
or Rome is still pending. Lufthansa 
plans also call for up to six weekly 
flights to North America by summer 
1955, with an estimated yearly passenger 
total of 28,000. 

Lufthansa’s headquarters will remain 
in Cologne, while the fleets’s home base 
svill be in Hamburg where the city 
government recently appropirated DM 


► Training Prt^rain— \VTiile waiting for 
tlie political green light, Lufthansa is 
K.ici, Knmmo ifj persooncl. Four Ger- 
al] of them prewar Luft- 
:ns, went to England Ust 
, undergo a 10-weeks’ train- 
ing course at Air Training Service at 
Hamblc. TIk youngest of these pilots 

expert. At the same time. 21 Germans 
are now being trained in Cologne as 
engineers, radio operators and naviga- 

Within the last year, the total Luft- 
hansa staff grew from 40 to a total of 
200 individuals, and will probably jump 
to 350 within the next few months. It 
is obvious that, once the 1. 


f'EDj)!°the 


Plans for the £ 
new German air 
vanced. t 
are stOl sc 
depends o 
following outline is reliable; 

The new German air force wall con- 
sist of 20 groups: 10 fighter-bomber 
groups for technical ground support; 
five fighter groups; and five groups com- 
po.sed of transport, reconnaissance and 
liaison planes, including helicopters. 

► 1,500 Planes— Tlie German air force, 
once completely established, will num- 
ber about 1,500 planes. Tlie Germans 
will also get a navy air ann, but this 
will be so small that they speak of it 
with cnibana.ssment, if at all. It will 
include 24 long-dishiiicc reconnaissance 
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than other comparable botteries 



where they will be obtained and 
whether they will be purchased by the 
Germans or be given them on a sort 
of EDC or NATO lend-lease arrange- 
ment. The Germans are anxious, of 
course, to get the very latest models. 
It is probable that at least the fighter 
planes will be U. S. models, but con- 
sideration is also being given to British 
and French types. 

► Age Creeps Up— The German air 
force, including mechanics and other 
ground personnel, will number about 
80,000 men. 

Training these forces will be a major 
problem for Germans. 

If the European Defense Community 
does not come into being within a year 
or two, few of the ex-Luftwaffe pilots 
will be young and healthy enough to 
form the backbone of the new air 
force. If EDC became a reality this 
spring, however, up to 30% of the 
pilots needed for the new Luftwaffe 
could be drawn from the ranks of 
World War II pilots, German sources 
say, The names of these pilots have 
been compiled in Bonn ana the men 
ate ready to start training at a moment’s 
notice. 

TTie other 70% of the future pilot 
force— youngsters who are new to flying 
—would receive their basic training in 
Germany and other EDC countries. 

The question of airfields suitable for 
jets will also become a problem for the 
new Luftwaffe. Some ofd German army 
fields, not now in use, may have to be 
enlarged and modernized. The Ger- 
mans may also have to share some of 
the present airfields now assigned to 
NATO forces. 

► Three Years to Build— It would be 
idle to expect the German air force to 
bolster Western defense immediately 
after EDC is ratified. It will take at 
least 15 months after EDC ratification 
to get the first combat-ready group into 
the air; and it will take between 2i to 
three years before a new Luftwaffe is 
completed. 

Bonn officials do not feel that the 
German aviation industry will be ready 
and able to contribute materially to 
the build-up of the German air force 
for at least two years after EDC is rati- 
fied. Even then, the German aviation 
industry will not be able to build mili- 

Pknning for the new Luftwaffe is 
now in the hands of ex-Luftwaffe colo- 
nels Richard Heuser and Werner Pa- 
mitzki. Both men are experienced staff 
officers with considerable combat ex- 
perience in World War II. 

Aviation Industry 

Nothing new can be reported from 
the German aviation industry. As the 
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"Operation Squirt” at East Coast Aviation 
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If it involves an airplane, East Coast Aviation hos probobly done it. 
Located at Bedford (Boston) Airport in Massachusetts, this unusual firm 
services resident and transient aircraft, operotes the famous East Coast 
Aero Tech training school for pilots and mechanics, and participates in 
missions ranging from pest control to oir-seo rescue, No doubt about it— 
East Coast planes get a work-outl 

That's one reoson why, for the post eight years, East Coast Aviotion 
has used Cities Service products exclusively. Soys president John T. Griffin r 

Oils copable of meeting the exacting requirements of our customers and 

There's o Cities Service product to suit your aviotion needs, too. Contact 
your nearest Cities Service office for informolion, 



New York • Chicago • In the South; Arkansas Fuel Oil Corp. 
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Cerfainly! 
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years go by witliout EDC ratification, 
industry leaders feel that they are slip- 
ping farther and farther behind the 
rest of the world in such matters as 
research, capable designers and a trained 
industrial force. 

► Aero Union— In a spurt of Optimism, 
the "Aero Union" was formed last year 
by Daimler-Benz, Eocke-Wulf, Dornier, 
fieinkel and Messcrschmidt. Aero 
Union had hoped to build planes in 
Gennany, under license from U. S. 
firms, for the new Luftliansa. The proj- 
ect, for obvious reasons, fell through 
and Aero Union has reserted to a state 
of resigned inactivity. 

In the meantime, the industry is 
turning increasingly to the production 
of other goods; Hcinkel is busy making 
automobile parts for Auto-Union and 
Tempo; Dornier is making looms; 
Focke-Wulf produces gliders, and Mes- 
serschimdt sewing machines and three- 
wheeled “auto-roHers.'’ 


Without any doubt, the fastest pis- 
ton-powered airliner — American 
Airlines’ new DC-7 Flagship — could 
have been built (with some modifi- 
cation] without blind rivets. Cruis- 
ing at 365 miles per hour in the quiet 
comfort of (he luxurious cabin, you. 
as one of the 60 passengers on the 
nation's first nonstop trans-contl- 
nental service, would never krtow the 
difference. 

Yet. Douglas engineers will tell 
you that the thousands of Cherry 
Blind Rivets used in the DC-7 make 
ic possible to accomplish fastenings 
which otherwise would be difficult or 
impractical. For example, (he clean, 
aerodynamic design which contrib- 
utes to the high speed of the DC-7 
stems from the use of Cherry Rivets 
in fastening components of control 



tioning system are designed to elimi- 


nate bulk and excess weight. They 
involve many blind spots which are 
inaccessible for conventional rivet- 
ing. Cherry Rivets help m.akc these 
installations quickly, securely — unit 
costs are reduced. 

Cherry Rivets are installed by one 
man from one side of the work by a 
special gun which pulls the stem into 
the hollow shank — upsets the end on 
the blind side — firmly clinches the 
rivet in place — fills the hole — all in 
a split .second. Bucking is eliminated. 

Cherry Rivets are but one group 
of the 10,000 types of fasteners and 
.special cold-formed parts produced 
by Townsend in its several plants. 
As "The Fastening Authority,” 
Townsend will help you speed pro- 
duction — produce better products — 
reduce costs by applying its method 
of manufacture to your fasteners and 
small parts. Special bulletins describ- 
ing Cherry Blind Rivets and other 
Townsend producl.s and services are 
yours for the asking. 


Townsend 

H COMPANY • ESTABIISHCD 1B16 
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Gliding 

Eacli year brings an increase in the 
popiilaritv of gliding in Germany. Re- 
cently, West Germany’s Aero Club re- 
potted a membership total of 45,000, 
of whom, about 28,000 are qualified 
glider pilots. Over 150,000 glider take- 
offs wore made from 200 fields in 1953. 

Top glider manufacturers in Germany 
arc Focke-Wulf. Wolf Hirth, Alex 
Schloidier. F. W, Schmetz, and the 
F.spcnlaub Flugzeugbau. 

Most prominent promotor of gliding 
in Ceimany is Miss Hannah Reitsch. 
who took a lightplanc off a Berlin street 
under Russian artOlcry fire during the 
scige of that city and is one of the few 
Germans to see Hitler in his Berlin 
bunker before his death.-Gcrald W. 
Schroder. 

Italy 

AWation Falls Short 
Of Earlier Promise 

(McGraw-fra World News] 

Roiiie— Unsettled political and eco- 
nomic conditions both here and abroad 
has t' combined to smother earlier hopes 
that 1953 would be a signal year in the 
rebirth of Italian aviation. 

► Best-Laid Plans— The Rome Govern- 
ment had officially proclaimed its in- 
tention of placing at the disposal of the 
aviation forces 1,000 first-line planes; a 
plan had been prepared by civil aviation 
authorities that, at a cost of 550 million 
over a three^ear period, would have 
marked the ^rst step towards placing 
the airlines services in a position match- 
ing the possibilities of flie country. 



You Get Tight Grip— Safety and 
Economy with Townsend Tufflok' Nuts 

Positive Locking Action is 
provided by hex insert in which 


The aeronautic industry had acquired 
new energy, 'lire few .stirsising factories 
were completing the fit.d ma.ss produc- 
tion of the training pkiiics th.it were 
to assure the re\i\al of Italian avi- 
ation. .4t the same time, they were rap- 
idly equipping themselves, encouraged 
by the first N.\TO offshore procure- 
ment contracts, for |)rneiiieiiig and as- 
sembling F-S4 parts in the south and 
F-S6 parts in the north. 

The design of new training planes, 
and the preparation of new models for 
light transports and jet fighters u’erc 
cng.aging the time of the best-known 
Italian engineers, encouraged in their 
work bs- the revival of governinont or- 
ders and bs' the hope of securing a share 
on the future plans for Fiiropean re- 
armament. 

►Gang .Aft Aglcy-Biit this sudden re- 
vhat of enterprise and of hopes grad- 
ually gave wav as the s-car advanced. 

,Tl5e changed attitude ss-a.s brought 
about by new political and economic 
conditions both at home and abroad, 
characterized by the gradual loss, or at 
least postponement, of what had seemed 
to be the immediate prospect of the 
rcs’ival of Italian aviation. 

The political elections of June 7, 
when the de Gasperi govcmnient fell, 
produced a political situation differing 
widely from the previous one. and this 
has not failed to exert an influence on 

In the first three scats of the Italian 
rearmament program, the scanty means 
available had been concentrated on 
land forces, with a view to promoting 
the formation of the largest possible 
number of efficient divisions for imme- 
diate use and to absorb the Targe sup- 
plies of ground weapons sent by the 
United States and Canada. 

The strengthening of the air forces 
svas to have started July 1. 1953. and 
p.art of the special appropriation.s made 
for the armv was to have been trans- 
ferred for this piirpo.se. But the new 
government which took office after July 
7 did not confirm the special appropria- 
tions. So Italian aviation for the fiscal 
year 1953-54 had at its disposal only 
some $140 million dollars— less than 
the funds allotted the prcs ioiis vear and 
570 million helow the minimum on 
which the Italian aeronautics officials 
had counted for starring the execution 
of their plans. 

► Partial Fulfillment— It is not. there- 
fore. surprising that under these con- 
ditions it has onh' been possible to 
caiTV out parfiallv the limited plans for 
1953. 

Of the 27 groups of first-line aircraft 
which were to have been formed in 
1953, only 19 have been completed, 
12 of them .supplied with jet planes— 
F-S4 Tliuiideriets and Vampires (a 
liniidrcd of the latter were built in 
Italv). 


The tight grip and great safety 
you get with the Townsend Tuff- 
iok* Nut come from its special 
design and materials which com- 
bine to make it the toughest lock- 
nut ever produced. 

Cold Forged Body of Tuffiok 
Nut is in one piece. It has high 
mechanical strength and an ex- 
clusive petal design assures posi- 
tive staking of the insert. 

Tough threads are cut in cold- 
forged steel— are stronger— spin 
on easier— resist galling— speed 
up application — afford more re- 

Treated Hex Insert is resili- 
ent, vulcanized, fibre having high 
mechanical strength. It resists 
moisture, drying out, high-octane 
gasoline and lubricanhs. 


threads are impressed m fibre- 
setting up constant pressure 
against the bolt threads, provid- 
ing a friction grip, and holding 
the nut tight against vibration. 

Tufflok Nuts are economical — 
have been proved by use and by 
test. They are approved against 
Air Force-Navy Aeronautical 
specification AN-N-5 and are 
listed in Air Force-Navy Aero- 
nautical bulletin ANA 169g as an 
approved AN 365 Part under 
Nylok part numbers. 

To learn more about the tight 
grip and positive resistance to vi- 
bration and shock obtained with 
Townsend Tufflok Nuts, write for 
free literature. 
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AIRCRAFT POWER 


...CONTINENTAL 


Any way you look at it. Continental 
is the undisputed leader when it 
comes to powering planes of utility 
types . . . and its leadership, in all 
the things which go to make up that 
<]ualily, was never before so com- 
plete— so dominant — as it is today. 
More and more of the world’s finest 
business and executive aircraft are 
flying with dependable Continentol 
Red Seal power. 


ONLY CONTINENTAL 
BACKS YOU 
WITH ESTABLISHED 
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In the case of the infrastructure pro- 
gram onlv 60% lias been carried out, 
tliough the part referring to the mill- 
tars' airfield program, financed by 
NATO, will be executed in full- 

► Industry Suffers-Uuder these dreunv 
stanccs of reduced financial means, the 
sudden advent of a considerable num- 
ber of modern American jet planes has 
treated further difficulties for the Ital- 
ian industry. 

The upkeep of a squadron of modem 
Smerican jet planes costs a good deal 
of money, and so the hinds that had 
been intended to finance the prepara- 
tion of new designs and construction in 
Italy have to a Urge extent been ab- 
,'Otbcd for the utilization of the air- 
craft received from abroad- 

Italian authorities ate now pursuing, 
within their scanty means, the objec- 
tive of equipping the Italian industry 
so that in addition to producing and 
assembling the standardized NATO 
models, it may also produce planes 
that have been studied with a view to 
meeting specific Italian needs (train- 
ing, air defense). 

► Experimental Production— With this 
in view, priority has been given to the 
construction for experimental purposes 
of a small number of the following 
planes: 

• Sagittarius, an interceptor-type air- 
plane with sweptback wings and 
high climbing power. It was designed 
bv Stefanutti, and a first flying model, 
niade of wood, w.is built by Ambrosini. 
A limited number is now being made 
at the Acrfcr works in Naples. Italian 
experts claim this airplane could be the 
means of defense in the poorer coun- 
tries of Western Europe. They say its 
cost is only 15% of that of others of 
like character, British and American, 
though these latter have longer range 
and duration. 

• G.82, designed by Gabrielli. Fiat 
lias started building a small series of 
this plane, used for training fighter 
pilots. It is fitted with a Rolls-Royce 
Nene jet engine, and can attain a 
speed of Mach 0.9. 

In addition to these experimental 
planes, a number of de Haviland Vam- 
pires was built in 1953 to be used for 
training fighter pilots, and the deliv- 
eries of the Pia^o 148, the Macchi 
416, and the Ambrosini Super 7, or- 
dered in 1951 and 1952, were com- 
pleted. Thev will be used for advanced 
tiaining. 

At the aviation experimental station 
at Guidonia (Rome) three planes built 
to a basic trainer specification are now 
being tested. They arc the Fiat G.49, 
the Macchi M.B. '323 and the Piaggio 
150. The future of these planes will 
depend on the hoped-for increase in ap- 
propriations for Italian aeronautics. 
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Among tlie mote recent projects 
(which so far has not got beyond the 
stage of designs) there is a three-en- 
gined jet design for medium-distance 
transports. Plans for this aircraft have 
been made independently by Zapata of 
the Agusta Co., Marchetti of SAI Mat- 
chetti, and Casiraghi of Piaggio. 

► Spread Tliin— The $42 million so far 
granted for offshore procurement con- 
tracts have enabled Aetfer of Naples to 
start active work producing under li- 
cense F-84 fuselage parts. Fiat is doing 
the same kind of work on the engines 
and fuselage of the F-86. 

But even when we add to these con- 
tracts the orders placed by the Italian 
Ministry for Air Defense, the whole of 
the work has so far been too widespread 
and too diversified to permit a revival 
and general reorganization of produc- 
tion. Present output is still far below 
the potential of the ten thousand work- 
ers now in the employ of the Italian 
industries engaged in building planes 
and aeronautic material. 

► U.S. Aid Needed— To assure the 
steady recovery of aeronautic produc- 
tion, qualified Italian authorities con- 
sider that a much greater effort would 
be required than any so far made; and 
they nope that further appropriations 
will be made for this purpose in the 
near future when the new government 
revises the defense estimates. 

But however willing the government 
may be to do what is necessary, these 
same circles are of the opinion that 
Italian resources will never be sufficient 
and that further American aid will be 
more than ever necessary, not only in 
the form of offshore procurements, but 
in financial assistance for the purpose of 
supplementing Italian defense budget 
estimates. 

At the last meeting of NATO, Italy 
undertook to make a further extraor- 
dinary appropriation of 250 billion lire 
($400 million) sprc.id over two years 
for defense expenditure. W ithin the 
framework of the NATO programs the 
Italian authorities also propose: 

• To obtain from the U.S. .an agree- 
ment that the F-86K (50 of which 
Fiat is assembling) be built entirely in 
Italy, as an offshore item. A group of 
factories in North Italy-Fiat, Piaggio 
and SAI Marchetti— would be engaged, 
according to the size of the order, in 
building those planes. 

• The same authorities bclics’c that in 
view of the relations now existing be- 
tween Fiat and General Electric, it 
should not be difficult to reach an agree- 
ment between the two groups under 
which the Sabre's engines also would be 
built in Italy. 

Fiat might also make the G.S2 tnim- 
ers, should the trials with the first model 
give good results. 

The concerns controlled by IRI (the 
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Italian goi'cramcnt) almost all are lo- 
cated ill the iicigliborliiiad of Naples, 
would build the Sagittarius. Ihe turbo- 
jet engine for Sagittarius has not yet 
been selected. Alfa-Romeo of Naples 
could build them while the radars could 
be ordered from Microlambda, and the 
armament from Sangiorgio and Breda. 

These plans might of course be con- 
siderably modified should KDC be set 
up, as the formation of such an organ- 
ization might make it possible to follow 
mote rational lines in the distribution 
of the work among the members of 
the European Defense Community. 


► Civil Aviation— While the conditions 
of civil aviation in Italy arc far from 
satisfactory, nevertheless the situation 
.seems less unfavorable than is the case 
with the aircraft factories. 

In appraising tlie situation, a distinc- 
tion should be drawn between the gov- 
ernment’s tasks, which have not been 
carried out because of insufficient ap- 
propriations, and those assigned to the 
companies, to whom the regular line 
services have been leased. These latter 
have been carried out to a degree that 
•appears to assure favorable prospects of 
further development in 1934. 

The general direction of civil avia- 
tion and air traffic had been cliarted 


more than a year ago in a plan approved 
by the Ministry of Defense which was 
sent to the 'J'reasury with an application 
for an assignment of 6 billion lire for 
the first year and of 12 billion in each 
of the two following years 
change; 625 lire = il). J’he plan was 
blocked by the treasury until the de- 
partment tliat made the request could 
show the means by which the funds 
could be procured, as required by Art. 
81 of tlie Constitution. 'Iliis means 
that nothing will be done until the 
problem wins favor on tlie political 

"I'hus the plans which provided for 
the use of a twin-engine transport to 
be built in Italy by Piaggio, .^gusta or 
Marehetti were blocked. Lack of 
funds prevented also realization of a 
plan for purchase abroad of 27 new 
tour-engine and ^vo-engino planes, and 
entailed the postponement of the con- 
struction of new airfields suited to the 
needs of present-day civilian traffic at 
Venice, Palermo, and Genoa. 

Work on the new intercontinental 
anport at Eiuraicino was slowed down 
until the start of 1954, because instead 
of the 24 billion lire estimated as neces- 
sary for the job, only 4 billion was 
appropriated. 

► Closed in the Black-The only two 
Italian airline companies now operat- 
ing-LAI, financed by Italo-American 
capital, and Alitalia, financed by Aiiglo- 
llalian capital— may look back with 
satisfaction at 1953 and at the pros- 
pects for the immediate future. Both 
companies closed 1953 with a profit, 
having flown over 50 million kilometers 
without recourse to any of the subsidies 
that in prewar days were granted to 
ftalian air carriers. 

With the assistance of credit, the air- 
lines have been able to modernize and 
complete their airfleets with up-to-date 
American aircraft. At present, the Ital- 
ian transport fleet includes 10 four- 
engine planes (DC-6 and DC-6B), al- 
ready used for the transcontinental serv- 
ices or now expected to arrive; seven 
twin-engine pressurized higlispeed Con- 
vair 240s and 540s; and 20 DC-3s, 
none of which has yet flown mote than 
8,000 hours. 

► Mote Flights— The new aircraft now 
available will allow expansion of the 
Italian lines and mote frequent Sights 
on the mote important routes. 

It is expected that in the course of 
the year, flights to New York will be 
increased from two a week to a daily 
service; those for South America will 
have a three-day-a-week service, with 
stops at various places between Vene- 
zuela and Argentina. A line to Tokyo 
is contemplated, and the services with 
South Africa and Asia Minot will be ex- 
tended. New stops will be added in 
Germany and Scandinavia— Diego 

Sbaniero. 
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RELIANCE 20 hp (class H) Motor 
330 Pounds Lighter than Conventional Design 


For maximum safety, 
carrier planes are fueled and defueled immediotely 
before toke-off or after landing. Several fast reversible 
pumps ore used, any of which con fill or empty o plane's 
tanks within minutes. The pumps and their motors ore 
big and heovy, however. So much so that the Navy 
chollenged manufocturers to produce new motors 
which would combine lop dependability ond absolute 
minimum weight. 

The Reliance Electric & Engineering Company attacked 
the problem both inside ond out, They mode the entire 
TENV frame and the mounting brockets of oluminum, 
ribbed for maximum heat dissipation. On the inside, 
silicone (Class H) insulation roises the power-per-pound 
ratio by over 50%, and olso provides extra resistonce to 


weathering and solt sproy. As a result, the finished 
motors ore among the smallest and lightest ever made in 
their class. The 20 hp unit, for example, weighs some 
330 pounds less than the conventional 20 hp motor, 
Alreody they have been specified for the new super 
carriers Forrestol and Saratoga. 

That's typical of the "design-obility" of Closs H insulation 
made with Oow Corning silicones. Adaptable to ony 
electrical equipment and costing only slightly more than 
the next best class of insulofion, it can be used to 

life of electrical mochinery over ten times. For belter 
performance, lower maintenance costs, ond greater sales 
appeal, alert design ond monogement men specify 
Class H insulation made with Dow Corning silicones 
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Spanish Airpouer 

U. S. Aid Starts 
Wheels Turning 

(McGraw-Hill World News) 

Madrid— The mutual aid pact be- 
tween the U. S. and Spain has taken 
the lethargy out of Spanish aviation. 

Pour fields have been chosen as joint 
U. S.-Spanish air bases: Torrejon near 
Madrid, Saniurjo in Saragossa, £1 Co- 
pero in Sevilla, and Moron de la Fron- 
tera thirty mites out ot Seville. Plans 
have been drawn to increase the lengths 
of existing runways on these fields and 
to strengthen them to accommodate 
aircraft such as the B-47. Two of the 
fields, El Copcro and Moron de la 
Frontera, have no runways at pres- 

Direcdon-finders, ground-control-ap- 
ptoach systems, and other navigadonal 
and ground equipment will be installed 
in anticipation of heavy traffic. 

Actual construction awaits the arrival 
of the personnel from the American 
combine of Raymond Concrete Pile 
Co., Brown and Root, Inc. and Walsh 
Construction Co., who are expected 
from day to da^. 

^Training EqiupmeDt— Training equip- 
ment and personnel have already ar- 
rived. Six jet mobile units have been 
set up at I'alavera la Real in Badajoz 
to familiarize pilots and train mechan- 

The units contain mockup T-J3 
engines, bombing-gear and radio equ^ 
ment. Pilots will receive a short ra- 
miliarization course here and then go 
on to North Americarr T-6s and finally 
into tire T-33 jet trainers. 

The field at Badajoz has a newly 
constructed 7,900-ft. runway specifically 
designed for jet traffic. Tlic first T-3^ 
jets are expected before spring. 

The number and types of j^criean 
jets to be delivered to the Spanish air 
force is still undetermined. “There is 
a natural ceiling on the numbers of 
jet fighters and bombers Spain can 
maintain," one American spokesman 
said. “This ceiling is dependent on 
the ability of the Spanish economy to 
support them. Spain will receive the 
amount of aircraft it can support." 
Spanish Air Force chiefs are studying 
the problem. 

► Three Pilots Per Ship— The Spanish 
Air Force intends to throw away every- 
thing they ha\-e and start over. Cur- 
rently their fleet is composed of Span- 
ish versions of German Messerschmitt 
109 and Heinket 111. The Constnic- 
ciones Aeronauticas and Hispano Avia- 
cion factories still have unfilled orders 
for two hundred more Spanish-version 
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HERE'S AN EASIER. FASTER WAY. 

Stretch Wrap Form . . . Set ieggles/ Reverse Bends 
and Severe Degree Changes— In One Operotion. 

There’s no need for supplementary equipment, for the SHERIDAN Model 
E is a combination extrusion stretch wrap forming machine and bulldozer 
designed to eliminate many costly operations- 

FEATURES THAT STEP UP PRODUCrtON, LOWER COSTS 

2. Die Hold-Down Cylindori-eonlrol clompiirQ pressure on splir dies when forminp ports with 
lo"9 less, ports requiring (clleri, etc. Hold-down cylinders ore used to seporole split dies to 

a. Indepetsdenr Tension Cylinder Movement-laciliralsi forming of irregular contours with- 


"If It's STRETCH WRAP FORMINC-Be Sure It's SHERIDAN" 

SHERMH 

. W. i C. B. SHERIDAN COMPANY 

SI.. New York 13. N Y . 600 W. Jackson Bl«d., Chicogo 6. Ill 
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Mcsserschniitts and Heinkels. After 
these orders are filled, there will be 
no more. The total production of mili- 
tary craft has been less than 50 per 
year, and not all of these have engines. 
Many of the new engines produced are 
used to replace old ones in existing 

For every ship there are three pilots. 
The force was increased by 160 pilots 
last year, bringing the total to approxi- 
mately 2,000. 

► Transport Growth— Wliilc Spain’s 
military aviation is str1l looking ahead, 
its commercial aviation has been going 


ahead. Aviacion y Comercio, the pri- 
vate line started in 1949, has been ex- 
panding constantly. Last year they put 
into service two French Languedocs and 
two Bristol 170s. More planes are on 

During the past year the government- 
supported airline Iberia, which claims the 
world's lowest accident rate, added three 
Bristol 170s and two Languedocs to its 
fleet of six Douglas DC-4s, 14 DC-3s, 
two Junker 52s and three de Haviland 
Dragons. This spring they will receive 
three Lockheed Super Constellations. 
The Constellations will be used to ex- 
pand trans-Atlantic operations, possibly 
extending them to Nerv York. 


Iberia now runs to Caracas, Buenos 
Aires, London, Paris, Frankfurt, Rome, 
Lisbon (three a day), Geneva. Tangier, 
Bata, Puerto Rico, Natal and Monte- 
video. The Bata and Frankfurt runs 
were added last year. The company 
has applied for service to Colombia 
and hliami. Aviacion y Comercio in- 
augurated three new routes in the past 
year— Bilbao to Bordeaux, Alicante to 
Oran and Madrid to Paris. 

Last year Iberia operated with 40 
crews. At the beginning of this year 
they had a total of 54 complete crews. 
The 15 crews at Aviacion y Comercio 
also represents an increase over last year. 
► Industry— The aircraft industry has 
been very active in development if not 
in production of commercial planes. 
Construcciones Aeronauticas (Casa) has 
designed and produced the Alcofan 
which can hol^ about 20 passengers 
and the Halcon which holds about 30. 

These ships are totally Spanish, in- 
cluding original design and research. 
The prototypes are being tested while 
factories ate retooling for production. 
Tlic Alcotan and Halcon will be used 
for domestic airlines. -Jocelyn Bush 


Airpoieer Doicn Ihtder 

Aussie Aviation to 
Push Modernization 

(McGraw-Hin World Nevs) 
Melbourne— There is no doubt that 
Australians are anxious to preserve their 
reputation as the world's most air- 
minded people and ambitious efforts 
are being made to proceed with mod- 
ernization of Australian aviation, both 
civil and military. 

It is generally realized that the efforts 
will be difficult. 


RAAF 

Tlie Royal Australian Air Force has 
less than a dozen modem planes to 
serve its first-class flying and ground 
personnel. They arc still forced to use 
a large number of long-forgotten air- 
craft such as Wirraways, Beaufighters 
and Dakotas, plus obsolescent Lincolns. 
Mustangs and Vampires. The Austral- 
ian authorities and experts realize also 
that when orders for Canberras and 
Sabres are finally completed, these 
planes will be also obsolescent. 

Planning is therefore aiming at die 
creation or a rather small but highly 
maneuverable force equipped with most 
modem gadgets in the field of rockets 
and various missiles. 

► Too Good to Waste-In many re- 
sponsible Australian circles it is being 
argued that in a future conflict, the 
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plant with a 
one-track mind. 


Actually Twin Coach Aircraft Division is five plants— each devoted 
exclusively to aircraft production. We do no other work; we build no 
other products. 

Here’s why this is important. It means your airframe assemblies are 
built by experienced aircraft specialists . . . men who know no other 
standards than those of the aircraft industry. 

So if you have an assembly you're thinking of subcontracting, call in 
Twin Coach Aircraft Division for consultation. You'll be secure in the 
knowledge that it's built by men who think like you . . . men whose one 
Ihoughi is 10 produce to specification and on schedule. 






INSULATION 


IS ON THE JOB HEREf 

Douglas X-3 is a forerunner of 
superspeed aircraft which will soon prove to the world that 
the sky is no longer the limit! Blistering heat from the twin 
turbojets of the X-3 are safely insulated from pilot and 
surrounding structure by Reffasil Lightweight Removable 
Insulating Blankets, composed of high silica bait sandwiched between 
layers of high temperature foil. Let Reffasil insulate your hot jobs! 
If you require high performance insulation that can withstand temperatures 
up to 2000°F,you can depend on Reffasil to deliver the protection 
you need! HITCO engineering counsel is yours without obligation. 
Let’s get together on finding new uses for Reffasil in your business ! 
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Australian Air Force will again liave to 
fight in distant lands and that neither 
the United States nor the United King- 
dom will be able to waste the excellent 
Australian personnel on second-rate 
planes. The implication is that in time 
of conflict the ^^'cstcrn powers will see 
to it that the Australians are equipped 
with most modem equipment. 

In the meantime, RAAF can hardly 
buy e.xpensivc planes with its meager 
annua] allocation of $120 million 
which, taking into account the expen- 
siveness of locally built craft, cannot 
serve the aim of modernizing the fleet. 
RAAF authorities are still bitter about 
the failure to obtain modem transport 
planes from the U.S. as it is thought 
that this is a very urgent and important 

► Military Transport Needed— It is be- 
lieved that some orders, small perhaps, 
will be placed finally in the U. S. for 
a good tranroort plane for the armed 
forces to replace the now obsolete Da- 

Bristol Freighters, althougli success- 
fully operated by Australian National 


Airways, did not prove to be ideal for 
Australian conditions and were recently 
grounded for a prolonged period. How- 
ever experts have failed to agree on a 
desirable U. S. military transport plane 
and arc further hindered by American 
inability to supply these planes at a 
reasonably early date. 

The RAAF would also like to have 
some helicopters, but the chance of 
getting tliem seems to be slight. 

► Sabre Backbone— For the time being, 
Australia's leading fighter plane will be 
a locally- built Sabre jet fighter equipped 
with an English-made engine and with 
several valuable locally designed im- 
provements. 

Under today's conditions this is a 
good plane, but Commonwealth Air- 
craft Corp., which is building it, had to 
overcome a lot of obstacles and delays 
and mass production is only now about 
ready to begin. It is understood that 
the Sabres will cost about £A250,000 
each (5562,500) and latest changes in- 
troduced comprise a new integral starter 
motor, new-t^e leading edges on the 
wings and improvements of the ammu- 
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A DECADE OF OUTSTAND \ 
ING ACHIEVEMENT 1^ 
AIRCRAFT DESIGN AND 
PRODUCTION 

1945 XGI4 Glider 
I94S XG14A Glider 

1947 YG18 Glider 

1948 YCI22 Ass'ltTraissp'/ 

1949 XC123 Ass'lt Tfoi^/isY 

1950 XG20 Glider 

1951 XC23A JetTranspo’rt 
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iiilion feed. The guns of the Australian 
Sabre are also larger than those of U. S. 
built Sabres (.\\i\tios VJt.kk Feb. 8, 
p. 32). 

So far tlie initial order for 72 Sabres 
has not been increased and a decision 
on an eventual increase is unlikely in 
the near future. It all depends on the 
world situation at the end of 1954 and 
of the progress made by CAC with the 
manufacture of the fighters. 

North American Aviation helped 
CAC with the project to a very con- 
siderable extent. 

► Canberra Cost— The high cost of 
making tlic Canberra in government- 


owned factories in Australia is worrying 
the defense authorities and treasury 
officials alike. Latest estimates quote 
over £400,000 ($900,000) as the cur- 
rent cost of locally produced Canberra 
jet bombers, but independent, reliable 
observers quote tlic cost as being closer 
to £450,000 or more. 

The operations of the government- 
owned aircraft factories are subject to 
strictest secrecy and it is not known 
whether tlie higli cost was due to a 
lagging efficiency or to cost of tool- 
ing-up and bigli Australian wages. 

The fact remains that Australian- 
built Canbenas were 60 to 80% more 
expensive tlian tlie same product in 
an English factory. Tiiis led, of course, 



to serious consideration of the prob- 
lem as to whether local aviation manu- 
facturing industry should be encour- 
aged. 

► Need for Home Industry-R.A.AF 
complained of tlie high cost of Canber- 
ras, but realized that a local manufac- 
turing industry is desirable for emer- 
gencies and as a source of spare parts 
and general maintenance. On tlic other 
hand, tlic industry w-as not too efficient 
and lias had always to start work on a 
plane developed abroad at a time when 
the modem aspects of that particular 
plane were already subject to doubts 
based on current research and achiei’c- 

It is a question, the solution of which 
tlie Government will have to find in the 
near future. 

Up to tlie time of writing, RAAl' 
was flying about six Canberras (includ- 
ing the imported ones). Tlie experi- 
ence was good, but the cost was never- 
theless worrying RAAF leaders (for the 
first time led by an Australian-educated 
.\ir Marshal). 

Australia seems to be self-sufficient in 
trainers, with both CAC and de Havil- 
land producing an acceptable pair. Here 
again it is not expected that orders 
will be increased. 

► Pilotless Aircraft— Modernization will 
be most pronounced in tlie field of 
pilotless planes. Orders for the im- 
proved Jindivik are understood to 
amount to 54 units. 

The new Jindivik Mk. 2 nil] have 
at least 50% greater power output than 
the Jindivik Mk. I, of whicli onl\' 12 
were ordered. 

Tlicre are many plans for the utiliza- 
tion of this small plane, but some ex- 
perts believe that it will be an excellent 
expendable bomber with an atomic 
warhead. 

Jindivik will certainly be used fully 
in conjunction with the newly devel- 
oped British rockets. The plane is 
expected to be a relatively cheap propo- 
sition, and many federal government 
officials believe that in the future tlie 
Government Aircraft Factories should 
entirely concentrate on producing this 
sort of equipment, perhaps even for 
export to United Kingdom on Ae 
understanding that the tJ. K. will sup- 
ply Australia with larger modem air 
craft. 

► Rocket Interception— Out of the pi- 
lotless plane developments came a se- 
cret and radical plane on which initial 
experiments are being carried out. It is 
a delta-wing craft plane for interception 
of enemy-launched rockets. It is ex- 
pected to climb at 50,000 feet a min- 
ute and reach a top speed of Mach 3. 
First models will probably carry a pilot 
(stretched on a foam rubber mattress 
50 that pressures will be equally dis- 
tributed over all his body). It may fly 
at heights up to 12 miles and will be 
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A DESIGN FOR ACTION 

Hoover Electric is proud to have been part of another great year of aviation 
progress. • Hoover designed and manufactured electric actuators have con- 
tributed materially to the out.standing performance of modern jet powered 
aircraft, as embodied in the North American F-86 Sabre Jets. • We cannot 
build all of the aircraft electrical actuators but we sincerely believe that we 




TWI6G 


qnd 

stainless steel/ 
niini/ titanium and ether 
high capacity metals to 
your specificatiens 



Twigg turns out difAciilt ns- 
srniblies for jet and rorket 
engines . . . and for many other 
products requiring lightness 
with strength, high heat-and- 
corrosioo resistance and pn- 
cision u'orkmanshlp. 

Twigg can do it for you! We 


will fabricate and machine high 
capacity parts and assemblies 
to your precision and produc- 
tion requirements ... or will 
perfornt single operations for 
you such as Niero-brazing, 
spinning, heat-treating, stress 
relieving or tube bending. 
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launched from mobile interceptors. 

When experiments are completed, 
the plane may be built in Australia, 
although its engines probably will be 
imported from the U. K. It is being 
tested at Woomcra- 

Naval Aviation 

Naval aviation is developing slowly. 
Fireflies and Sea Furies are the 
Navy’s most modem aircraft but plans 
ate advanced for the use of Fairey Gan- 
nets (fitted with Twin Mamba turbo- 
prop engines) for close-range anti-sub- 
marine work and for Sea Venoms for 
ordinary naval fighter purposes. The 
question is stilt not decided, but it is 

C ible that de Havilland will build 
Venoms in its Bankstown, Sydney, 
plant. Australian aircraft carriers wiB 
be fitted with angled flight decks and 
with steam catapults. 

One aspect preventing the Fleet Air 
Arm from attaining its plans is the 
sliortage of volunteers for training as 
pilots. Extensive plans are under way 
to attract more of the right sort of 
people to the force. 

Export & Import 

Australian aviation manufacturing 
circles are still pressing for more initia- 
tive in capturing neighboring markets 
•for Australian planes. They argue that 
a price reduction of up to ^0% will be 
possible if larger orders are placed. 

But considerations against such pro- 
posal are numerous. From the political 
point of view, Australian authorities ate 
entirely unenthusiastic about seeing an 
Indonesian or other Air Force so close 
to Australia. 

On the other hand, the British avia- 
tion industry is unwilling to lose mar- 
kets, and English influence prevents 
New Zealand from even entertaining 
the idea of buying in Australia while 
it is doubted if the present capacity of 
Australian production is adequate to 
cater to exports as well as home needs. 

► Second-Hand Heaven— In the mean- 
time. Australia is a happy hunting 
ground for American and other buyers 
of sccond-liand aircraft. Cirilian air- 
line operators are slowly disposing of 
their obsolete planes, which are bought 
for conversion to executive planes in 
the States, or as meteorological planes 
(as was the case with a recent load 
of Mosquitos). 

Even greater problems are being 
faced in the field of imports. ANA’s 
purchase of DC-6s inste.id of Vickers 
Viscounts provoke bitter English criti- 
cism. So did Qantas' decision to buy 
Super-Constellations. If Labor is re- 
turned to power in the middle-vear 


There must be | 
a reason... ' 


SiKCE 1937, Libbascope, Isc- of Glendale, California, has 
been offering careers of satisfaction to engineers, There 
are four major reasons why engineering personnel choose 
Librascope. Foremost is the opportunity to participate 
in new and ever-changing problems. At Librascope you 
can vary your experience and background and develop 
your career more quickly in the proper direction. Job 
security, good pay and full benefits are important rea- 
sons too, and, as the chart shows, greatest growtli at 
Librascope has been since the war-boom, pointing to a 
sound industrial future for the Company in the anabg- 
digital computer and control instrumentation field. 



For a rewarding career wllh a 
Company that offers opiinium 
slabillly with job dhersifica- 
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general elections of 1954, it is certain 
that its policy will be to buy British 
ratlicr than American planes. 

Civil Transport 

Principal Aussie airline operators arc 
preparing for a major reorganization in 
connection with their miKlemization of 
flects- 

Australian National Airways, which 
is still a leader, and particularly in 
the air cargo field, has purchased two 
second-hand DC-6s and has two 
UC-6Bs on order. The planes proved 
to be very popular on Australian domes- 


tic routes, and ANA’s principal com- 
petitor, Trans-Australia Airlines was 
also compelled to charter a KLM DC-6 
to meet the opposition. 

TAA is expecting its fleet of six Vis- 
counts soon for use on domestic Aus- 
tralian flights. It is not yet known 
what ANA’s next step will be in tlic 
inodemization campaign, as tlic pri- 
vately owned airline is still fearful that 
a trend toward Labor niay mean nation- 
alization of ANA- 

► Douglas Fan— AN-A was always a con- 
sistent buyer of Douglas planes, and its 
technical staff likes the big U. S- planes, 
although considerable efforts arc being 


made to persuade it to turn to Bristol 
Britannias. TAA, if satisfied with Vis- 
counts, may buy more of them or a 
later model of a similar planc- 

Bolli airlines will probably have a 
problem with replacements for their 
DC-3s on feeder services. 

Other Australian airline operators 
are also interested in a good, cheap, safe 
and efficient replacement for DC-3s and 
for smaller planes. The only airline 
svhich tried de Havilland Herons is 
Butler Airline; no other airline seems 
ready to follow the example. 

Last year saw the ‘'rationalization 
agreement" behvecn ANA and T.A.A 
and scrs’iccs were readjusted, witli air- 
mail going also to ANA- Recent de- 
mands by airline pilots for higher 
wages and salaries ma)' yet mean ,in in- 
crease in fares and rates and this nun 
affect the traffic- 

► Business Pickup— Following a ^la,k 
business period in Australia, major air- 
lines have started to participate in a 
business reco\’cry. Christmas 1953 saw 
records being beaten by both ANA and 
TAA- In Australia's traditionally busy 
pre-Christma.s week, the two principal 
airlines carried over 40,000 passengers 
and ANA carried in a fortnight incr 
4-million lb. of air cargo. 

TAA’s freight was 20% better th.m 
its previous best. In one week, Essen- 
don's busy control tower handled 1,386 
aircraft mosements. 

► International Merger— In the interna- 
tional airline field, the roost important 
events were the prolonged negotiation', 
for a merger of British airlines in the 
Pacific area. Several plans were for- 
mulated, accepted and rejected, and 
agreements were reported at least four 
times. Tire final agreement remains still 
to be ratified. 

Latest reports from usually very well- 
infonned circles claimed that lack of 
agreement on some points of impor- 
tance may yet stop the merger. 

Qantas has continued development 
of its sers'ices. but BCP.A has been 
looking somewhat anxiously at the 
steadily dcs’cloping competition on its 
routes to North America. Prospects 
of operating Comets by BCPA were 
viewed with limited enthusiasm by the 
airline's chief executives. Furthermore, 
the return of good and relativelv 
cheap British ocean liners to the .Aus- 
tralia-North America route was casting 
a definite shadow on future air opera- 
tions on this route. 

High hopes are, howeser, placed on 
the forthcoming start of "coach fare" 
flights on this route. 

Research 

Research activities were limited this 
sear to some work at the Aeronautical 
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-rent developoienc of the equipment that will 
disposal. These Reports should not be 
ince their function is primarily one of 
on. Hiey also can be used to explain 


THE SOLUTION TO THE PROBLEM 

Wilding experience in the production of comm< 
tionoi films encompasses over a quarter of a cent 
eml)' located studio facilities in Chicago, Detroit an 
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THE APPROACH 

While many Research 
graphic materials, an e\ 
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1 pictures for thi . . 

any weakness in brochures, booklets or pamphlets, but because of 
the greater inherent strength of the audio-visual medium as a means 
of mass commuriicaiioa. Motion pictures, implemented 1^ dramatic 

ence’s undivided aiiention, Foe this reason, the information they 
impart is more deeply impressed on the mind of the viewer and 
remembered by him for a longer period. 


WILDING PICTURE PRODUCTIONS, INC. 
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The Giant New 

SUPER -CONSTELLATION 

The fastest and most advanced in Irans-Atlantic service, 
the “Super-Constellation" offers a new concept of speed and luxury aloft. 



World’s Fastest Airliner 


JET *'COMET” 

The greatest combination of speed and comfort availahle, the de Havilland “Comet” 
cuts flying time in half on Air France routes from Paris lo Africa and the Middle East. 



Swift Jet-Prop 

VICKERS "VISCOUNT” 

The new Air France Jet-Prop “Viscount" with four Rolls Boyce engines brings the capitals of Europe 
even closer together, flying at 22.000 feet at a cruising speed of over 300 miles per hour. 



Double-Decked 

BREGUET "PROVENCE” 

The only truly double-decked aircraft in commercial iiso. Two complete passenger decks offer 
low cost transportation for 107 passengers to the principal cities of North Africa. 



THE WORLD’S MOST MODERH flIR FLEET COVERS THE CLOBi 


AIR FRANCE 


HE Wonl-O's l_AR6EST AIRI-INE 
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STEEL PRODUCTS— 
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for Gears and Geared Units 


Want production of a single gear? A complete geared unit? The Steel 
Products Engineering Company can do the complete job, under one 
roof. We have our own engineering staff for design, test and develop- 
ment work, in addition to tool design, manufacture and approved quality 
control. Our facilities include complete up to date machining equip- 
ment, plus plating, heat treating, and welding. If you want precision 
contract manufacturing in a “package” make Steel Products your source. 
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Research Laboratories and to expand- 
ing activities at the Wooincra station 
in South Australia. 

At tlie Woomcra range the British 
and the Australians were engaged in 
testing a new bomb for special use from 
highspeed high-altitude jet bombers. 
Strangely enough, a modified nonjet 
Lincoln bomber was used for tliesc 
tests. The bomber's inner units were 
standard Rolls-Royce Merlins, but its 
outer engines were Armstrong Siddeley 
Python turboprops so it is able to climb 
to altitudes about 40.000 feet in rela- 
tively fast time. A Canberra jet bomber 
has also been used. 

Other interesting research at Woom- 
era is the current investigation of high- 
altitudc clear-air turbulence, which is 
of great importance to jet operations. 

Ilie valiant part played by the Aus- 
tralian Air Force in Korea has won the 
admiration of everyone plus a consid- 
erable amount of decorations. 

A transport unit is also operating in 
Japan, two dghtcr squadrons are gain- 
ing valuable overseas experience in 
Malta and a bomber unit, equipped 
■with Lincolns, is hitting rebels in 
Malaya. It is a good show for the rela- 
tively small population of Australia and 
a mark of their outstanding interest in 
aviation.— Maice! Grobtueh 


The ISetherlanda 

Dulch Air Strength 
Ahead of Schedule 

(.McGraw-Hill World News) 
/Amsterdam— The forecast for Dutch 
airpower this last year could read; 
"Brielit and continu^ sunny.” 

Military aviation was on or ahead 
of schedule. Production was expanding. 
Commercial aviation beat the previous 
year’s totals. 

Air Force 

The expansion and modernization of 
the Royal Netherlands Air Force con- 
tinued in 1953. In fact, expansion is 
ahead of planning. It is hoped that the 
final buildup of 21 fighter squadrons 
will be completed in 1954, 

► Fighter Strerrgth— The delivery of 150 
Glostcr Meteor 8 fighters by Fokker 
Royal Dutch Aircraft Factories is nearly 
complete and will be fully completed 
early this year. 

"The Glostcr Meteors of Air Defense 
Command will, howes’cr, gradually be 
transferred to technical operations, and 
replaced as fighters by 156 Hawker 
Hunter F. 1 jets, emistniction of which 
now has been started by Fokker with 
Aviolanda and de Schelde. 


Tactical Command lias increased its 
Thunderjet squadrons. 

► Bases and Training— Plans for 1954 
include a large-scale expansion and mod- 
ernization of a number of airfields. New 
fields will be put into operation, especi- 
ally at Ypenburg near 'I'he Hague. 

Further progress will be made with 
regard to bringing the operational 
squadrons up to war force. New meth- 
ods of pilot training, based on Ameri- 
can method, haic been introduced. 
The training time has been shortened, 
but the number of jet hours has been 
increased. 

.Althougli tlie Air Force has as yet no 
night fighters at its disposal, personnel 
is being trained for this special task, 

Naval Air Service 

The Naval Air Service has been 
strcngtliencd in 1953. It consists of; 

• Li^t fleet aircraft carrier Karel Door- 
man, with one fighter squadron (Hawker 
Sea Furies), one anti-submarine squad- 
ron (Fairey Fireflies and Grumman 
Avengers). TTicrc ate two reserve squad- 

• 'Ilitce anti-submarine squadrons (Fire- 
flies, Grumman Avengers, Lockheed 
Harpoons and Neptuiies). 

• Two fighter squadrons (Sea Furies). 

• One squadron for miscellaneous serv- 
ices (Aiistcrs. Firefly trainers). 

• One aircraft rescue squadron (Mitchell 
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PERMAFH DIELECTRIC 
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G-E SUBMINIATURE METAL-CLAD CAPACITORS 


With silicone end-seals and solid dielectric 
operate from -55C to +125C without derating 


These G-E subminiature metal-clad capacitors are 
specifically designed to provide the utmost reliability 
under severe operating conditions. For over three 
years, Permafil (solid) dielectric has proved its reli- 
ability in aircraft engine control, airborne radio and 
radar communication equipment, ground radio com- 
munication and airborne fire control systems. 

G-E subminiature metal-clad capacitors offer two 
important, unique features: 

• Solid dielectric — G-E.’s Permafil — provides excel- 
lent electrical characteristics and eliminates the 
possibility of leakage, 

• Silicone end seals — for high thermal and physical 
shock resistance exceeding MIL-C-25A requirements- 


• Microfarad ratings range from .001 to 1.0 uf in 
voltage ratings of 100, 200, 300, 400 and 600 volts d-c 
working. They can be operated at full voltage up to 
altitudes of 50,000 feet. 

Cose sizes range from ,235 inches in diameter and 
11 16 inches in length to 1 inch in diameter and 2^ 
inches in length. 

Liquid-filled metal-clad line also available with G-E 
Pyranol* dielectric for operation from — 5SC to -|- 85C 
without derating. Lower-cost, they incorporate all the 
operating advantages of the solid dielectric line and 
are supplied in the same ratings. 

For more information see your G-E Apparatus 
Sales Office, or write for bulletin GEC-987 to General 
Electric Co., Sect. 442-18, Schenectady 5, N. Y. 


GENERAL 


ELECTRIC 



G-E SILICONE. END SEAL 


1 . Solder right up to the case with new 
G-E silicone enJ seal no nccil to wasee 
inch of valuiihle spate I'ccause uf 
danger of cracking glass. 


2. Withstands vibration and rough 

handling. This view shows a glass- 
bead-sealeJ capacitor and a silicone- 
scaled capacitor being dropc^d. 


3. Undamaged by dropping, the two 
capacitors arc shown here note char 
there are no cracks in the G-E silicooc- 
sealcd unit. 


4. At -r125 degrees cen- 
tigrade, the capacitor con- 
sistently maintains 100 per- 


5. At —55 degrees centigrade, the 6. Capacitance vs. temperature is shown by this 
subminiature G-E mctal-claJ capacitor typical curve. G-E capacitors with Permafil di- 
with Permafil dielectric shows less chan electric have very little capacitance change through- 
7 percent loss in capacitance. out the entire range from — 55 C to -1-125 C. 
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...because someone made 
his plane fly farther 


He flew from bases in Japan. But his F-80 jet 
carried barely enough fuel to reach Korea and get 
back. He needed more time over his targets. 
Quickly, the Air Force asked Fletcher Aviation 
what could be done. Answer: capacity of the 
tank could be increased 
165 to 255 gallons, in a hurry. Just remove 
sections from some tanks and add them to others. 


The framers of tfie Constitution 
sought to "promote the progress of science 
and useful arts!' With this stimulus, creativity 
became an American hallmark and— as this 
incident shows— is the guiding principle 
at Fletcher Aviation Corporation. 

FLETCHER 

aviation corporation 


From then on, Bill and his buddies 

flew their F-80s with fuel enough to 
triple the time over target— and 

get home with plenty to spare. Like 
a lot of others, we're glad he's back. 


:LD'S LAI 


<EST OESI 


lUFACTURERS OP EXTEI 
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patrol planes, Lockheed Harpoons and 
a number of Sikorsky Irelicopteis). 

A number of Lockheed Neptunes 
(anti-submarine patrol planes) have just 
been received from tlie U. S-, as well as 
a number of Grumman Avengers. A 
further supply is expected in 195^. 

Production 

Fokker of Schiphol, near Amsterdam, 
finished the main part of its Gloster 
Meteor Mk. 8 order in 1953. The en- 
192 for Belgium and 156 for the 
Royal Netherlands Air Force) will be 
completed early this year. 

As the successor of the Meteor, 460 
sweptwing Hawker Hunter F. 1 jet 
fighters will be produced. Of these, 
112 are destined for the NATO coun- 
tries under U. S. offshore procurement, 
192 for Belgium and 156 for the 
Netherlands. Parts of these aircraft 
will be constructed by Aviolanda (of 
Papendrecht) de Schelde (of Dor- 
drecht). Tlie engines ate to be con- 
structed by Belgium. 

► Fokker Designs— The S.14 Mach 
Trainer Mk, 1 has been tested by many 
foreign teams. .A series of this type is 
currently under construction for the 
Royal Netherlands Air Force, and an- 
other batch will be built for the Bra- 


zilian Government. The S.14 Mk. 2 
is now powered witli the Rolls-Royce 
None engine; this type is cunently 
being tested by Dutch and foreign 

Fokker established a Brazilian-Dutch 
Fokker company, Fokker Industria Aero- 
nautics S. A., in Rio dc Janeiro in 
1933. This company will build under 
license an initial order of 100 S. 11 
Instructors, 50 S. 12 instructors, (nose 
svheel version), and 50 S. 14 Mach 
Trainer Mk. 1 sidc-by-side jet trainers 
for the Brazilian gos’crnmcnt. 

Production started in 1953 of 6 
Saab Scandia civil airliners, the first of 
whicli will be delivered sometime this 

Development work started in 1953 
on the new Fokker F. 27 Friendship 
iwin-turboprop 28-36 passenger airliner, 
of which two prototypes are under 
construction. 

Fokker's main 1954 production will 
be the Hawker Hunter series for NATO 
forces. 

Fokker S.I4 Mach Trainer pro- 
duction will be continued and will prob- 
ably be enlarged by new orders. F.27 
construction will be in full swing. 

► The Lineup— Tliis will be the Dutch 
production lineup in 1954: 

Fokker's factories wiD have a capacity 
of 830,000 sq. ft. and employ 2,200 
bv May. 


• Aviolanda has 300,000 sq. ft. and 
a 1,000-man work force. 

• De Sclielde has 55,000 sq. ft. and 
500 personnel. 

• Avio-Diepen of Ypenbutg (repair 
work) has 86,000 sq. ft. and some 300 
personnel. 

Civil Aviation 

KLM Royal Dutch Airlines suffered a 
severe loss by the death of its founder 
and president (on tlie last day of 1953), 
Dr. Albert Plcsman, No successor is 
contemplated at present. 

Aside from this blow, the year has 
been a satisfactory one for Dutch avia- 
tion. 

► Traffic Results— KLM's traffic totals 
for 1953 show a general improvement 
over 1952’s figures. The following list- 
ing compares the two years, with the 
1953 results given first, followed by the 
1952 figures, and the percentage im- 
provement. 

• Distance Sown (km.); 48,800,000; 
44,700,000; 9%. 

• Hours flown: 147,000; 134,000; 10%. 

• Available ton-km.; 247,700,000; 240,- 
800,000; 14%. 

• Passengers: 600,000; 517,000; 16% 
(passenger-hrs- in 1953 totaled 1,330,- 
000,000). 

• Freight (kilos); 14,990,000; 14,330,- 
000; 4.5%. 
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Siipti Cunstciktions in service and (our 
more are to be delivered in 19>4. I 'vo 
Douglas DC-6A Liftmiislcrs and 10 
Convaic ?40s are still on order. Of the 
U Convair s40s which KLM will soon 
possess, six arc to be allocated to the 
West Indie.s Division. 

When all the airliners now im order 
are delivered tand after the sale of 6ve 
Constellations and three Convair 240s), 
KI.M in 1954 will have a fleet of 91 
aircraft, the majority being of the most 
up to-datc type. 

The KLM network has a total route 
mileage of 151,850 miles. Several en- 
l.irgements iiccutred in 1953. It now 
seises 102 cities in 67 countries (34 
cities in the Western Hemisphere). 

► Miscellaneous Data— I’he number of 
diartei flights was about 48% mote 
than in 1952 (323 against 220). In ad- 
dition 86 emigration flights took place. 

In 1955 K'LM won fTtst prize in the 
handicap section of the London-New 
Zealand inr race. 

During the weeks following the flood 
disaster in Holland at the beginning 
of h'ebruars 1953. KLM brought in 
550 tons of relief supplies from over 
30 different countries. 

The number of personnel is now 
1 3.545. Flying personnel totals 1,340, 
including 320 pilots— Paul Catz. 


Sweden 

Defense Strength 
Is Spread Thin 

..McGraw-llil) World News) 

-Stockliohn— In last year's defense 
Imdget, tile Swcdisli Army got about 
all it asked. This year sees a swing 
back in favor of the Air Force. Of a 
total defense outlay of just over 2 
billion kronor (about $388 million at 
the rate of one krona — 19.3 cents), the 
.Mr Force now gets 34%, compared with 
only 30% last year. 'I'his means the 
AK gets altogether 689 million kronor. 

■With the Army now getting 40% 
.'lid the Navy 2d%, the division of 
funds between the forces i' back at the 

►Seven-Year Htogtam— in the new 
budget the allocation for the Ait Force 
-c'cn-year procurement program is 
r.iiscd from 2,105 to 5,150 million 
kronor (about $600 million). This 
nill enable it to meet the increased 
costs of new equipment, and makes re- 
placements at a reasonable tote. 

The yearly appropriation for equip- 
ment piirchases is increased by 100 mil- 
lion kronor to 450 millions. Funds 
will be applied mainly to buying jet 
fighters from England to replace obso- 


lescent planes, and procuring a new 
fleet of transports. The number of 
fighters will not suffice for replacing 
the Spitfires now used for reconnais- 
sance with mote modem aircraft, and 
over the long period there will be less 
rather than more fighters in service 
than there are now. 

It may be noted that the most prom- 
inent item in Sweden's budget is not 
defense but social welfare expenditures. 
This situation will now be accentuated, 
too, by the introduction of a costly 
system of compulsory .sickness insur- 

I’axes ate alreadv too high for the 
maintenance of a really healthy econ- 
omy— espedaliy as they ate relatively 
heavy (quite low down) on the income 
scale. Consequently 2 billion kronor 
for defense has come to be something 
of a magic figure in Swedish budgetary 
thinking. Seeing that air defense is 
not only growing in cost but also in 
iclativc importance, pressure to reduce 
the -Array and Navy share of the defense 
total is obviously going to increase in 

► Strictly Defense- .At present, Sweden’s 
air defense consists mainly of day 
fighters. There is no rctaliatorv bomber 
force whatsocs er, and not being a mem- 
ber of NATO, Sweden will not have 
tactical atomic sveapons- 

Gen. Bcngt Nordenskiold, com- 



AUTOMATIG RIVriNG! 
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INCREASES PRODUCTION - CUTS COSTSI 


FOR >4L1. BUND OR OPEN RIVETING • NO SKIUEO HELP 
REQUIRED • FULLY AUTOMATIC • UNIFORM RIVET RESULTS 

The CHOBERT High-Speed Riveting System is espe- 
cially designed for jiiUy-aiilomatie blhiti or open rnel- 
ing. The pneumatic riveter can place rivets at a rate 
of 2000 per hour — solves blind rivet problems usually 
considered impossible with other riveting methods! 


MonuEoclurer ond Distribulor ol SeK-locking, (iuick-relecise Pins and Pasilive-actlon Sheet Srippers. 

Aviation Developments inc. 210 north front street e burbank, California 
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In 1950 Americao Welding completed the first 
successful production flash butt-welding of 
the new wonder metal — Titanium Alloy. Since 
that time hundreds of Titanium components have 
been produced in our plant. 

If you use, or are planning to use, fabricated 
Titanium components, let our Product 

Development Division study your problem. 
Our factory is equipped to perform welding, 
machining, and fabricating of all types of 
ferrous and non-ferrous metals. 

Call or write us today! 


TITANIUM RINGS? 


... Sifte we make them 


THE AMERICAN WELDING & MANUFACTURING COMPANY 


20 DIETZ ROAD 
VARREN • OHIO 
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All kinds of jet aircraft get what they need in oil 
cooling from Clifford Ail-Aluminum Feather-Weights 
. . . the only all-brazed type of oil cooler. The proved 
superiority of Feather-Weights comes from two sources; 
Clifford's patented method of brazing aluminum in 
thin sections, and Clifford’s wind tunnel laboratory, 
largest and most modern in the aeronautical heat 
exchanger industry. Your inquiry is invited. 
CLIFFORD MANUFACTURING COMPANY, 
136 GROVE STREET, WALTHAM 54, MASS. 
Diuieion of Standard -Thomson Corporation. Offices in 
New York, Detroit, Chicago, Los Angeles. 
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■ FOREIGN AIRPOWER 

mander in chief of the Swedish Ait 
Force, has stated frankly that NATO 
will have to supply bombers if Sweden 
is to be defended. In fairness, it should 
be added that Gen. Nordenskiold has 
also put it on record that personally he 
thinks Sweden ought to contribute to 
Western defense by joining NATO. 

But even assuming NATO bomber 
support, Sweden's 10 day fighter and 
four tactical plane wings would have a 
task probably beyond their means— 
especially if the Russians advanced 
their fighter bases into Finland and 
on to the Baltic islands of Gotland and 
Bornholm. 

► Spread Thin— Sweden extends about 
1,000 miles from north to south, and 
there are important military areas, 
communications centers, industrial 
plants, cities, storage depots, and 
power stations scattered all over the 

Something of the dilemma involved 
was indicated by Gen. Nordenskiold 
in an address in Gothenburg neatly two 
years ago. There he said flatly that in- 
stead of one day fighter wing which it 
has now, for adequate defense Gothen- 
burg needs two day wings and one 
night fighter wing. 

No such increase is on the cards, 
however, although Gothenburg is Swe- 
den’s most important port and the 
onlv one of any capacity for receiving 
supplies from the \Vest. Urgings from 
various quarters to Open up an alterna- 
tive supply route via the Norwegian 
port of Trondheim have met no re- 
sponse from the neutralist government. 

► No Atom Missiles— In the circum- 
stances, Swedish defense thinkers arc 
turning their attention more and more 
to the possibilities offered by guided 
missiles and atomic weapons- Swedish 
scientists could doubtless produce atom 
bombs, but the willingness of the West 
to assist with these new weapons also 
hangs a good deal on Sweden's foreign 
policy line. And without Western aid. 
at least in know-how, a small country's 
chances of acquiring them at reasonable 
costs ate slim. Sweden’s experience 
with jet engines shows that. 

Sweden needs more anti-aircraft 
equipment, both of the conventional 
and guided-missilc type. The radar 
warning system also needs extending. 
A lot of this is not even in the plan- 
ning stage, but in any case it will cost a 
lot of money and will probably entail 
a considerable rearrangement of the 
overall defense setup- 

TTie idea of atomic bombs, or at 
least the cost of them, does not seem 
popular in the Socialist circles that 
govern the country. Obviously, however, 
they would improve the chances of 
defense against ins’asion and could pro- 
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vide Sweden with a retaliatory weapon, 
especially in guided missiles- 

► f-29 and A-32— In the meantime, 
Sweden’s Air Force is going to have 

10 get along with conventional eqoip- 
ment- and less of it, ratlrer than more. 
Equipping day fighter wings with J-29s 
is still in process, and manufacture of 
engines for tire Lansen A-32-with which 
the four tactical support wings are to 
be equipped— will not start until mid- 
1955, 

At the most about 200 of the all- 
wcathcr A-32 appear to have been or- 
dered. Saab is delivering some 600 
J-29s, all told, but not all of those de- 
livered are going to the interceptor 
groups. A number are being used for 
ground support, and some for recon- 
naissance. 

The J-29 is now approaching obso- 
lescence, anyway, and no new Swedish 
fighter is in sight. Saab is developing 
a new type from the handy little delta- 
wing Drakcn, but no decision has yet 
been made as to what engine to power 
it with- To bridge the gap, the Swedes 
are looking to purchases of Hawker 
Hunters and Supermarine Swifts from 
England. 

► Production Expansion— To build 

Lansens, wliilc still turning out J-29s, 
Saab is adding 10,000 .square meters 
of factory space at its Linkoping plant. 
Together with some 2,900 sq. mi. of 
additional hangar space, the cost of this 
expansion will run to 40 million kronor 
(S7.6 million). 

One reason for the expansion is that 
the !,ansen is a bigger plane than the 
f-29, and requires more space for pro- 
duction. But Saab also has an eye to 
possible orders from abroad. 

Production facilities arc also being 
expanded at the Flvgmotor plant at 
Trollhattan, where Rolls-Royce Avon 

jet engines will be built for the Lan- 
sen. Here, too, expansion does not 
necessarily mean that more units will 
be produced— only that the Avons re- 
quire many more man-hours. Previously 
I'lygniotor has manufactured de Havil- 
!and Goblin engines for mounting in 
British-built Vampire airframes, and is 
now engaged on the production of 
Ghosts for the J-29. 

Saab's production of J-29s reached 
the scheduled rate in 1953. Company 
sales h.id then increased fourfold, com- 
|3arcd with 1946-48, and turnover rose 
from 44 million kronor in 1948 to 152 
million in 1953. La.st year, too, the 
balance sheet showed an increase from 

11 to 79 million kronor in tire book 
value of raw materials, semi-manufac- 
tures and work in progress. Compared 
with 1952. profits had risen from 1.9 
to 7.2 million kronor. 

Sweden's rather lonely aircraft indus- 
iry is turning out to be good business. 

— G. Howard Smith 
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Precision Controls 
by TOPP 

the heart of . . . 

• Landing Approoch Control 

• Fuel Economy Control 

• Fire Control 

• Cruise Control 

• Climb Control 

• Stall Warning 



IIVOUSTRIES, IPWC. 


5255 West 102nd St., Los Angeles 45, Calilornia 
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PORTABLE 


2-Way VHF 
RADIO STATION 



Here is new lightweight equipment 
for ground or shipboard communi- 
cation with aircraft, or other uses, 
such as air-ground operation in oil 
or mining prospecting. The set may 
be fastened in place in aircraft and 
connected to an aircraft antenna 
to supplement the airborne equip- 
ment already installed, for special 
work. The ARC Type 12 operates 
on a 24 volt power source — the 
only additional equipment re- 
quired. 118-148 me. Both trans- 
mitter and receiver arc easily port- 
able. in a rugged carrying case. 
Complete weight, packed, is only 
37 lbs. With its sectionalized an- 
tenna. it can be set up and be on- 
thc-air in a few minutes. 

Assembly consists of ARC Type 
R-I9 Receiver and choice of Type 
T-lIB or T-13A Transmitters, all 
widely used by Army. Navy and 
Air Force, Distance range is 50 to 
100 miles with aircraft at 3,000 to 
10,000 feet. Write for detailed de- 
scription. 
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UPSETTING some old ideas 

os to the size of UPSETS! 


Any good forging handbook will (ell you (hat 
unsupported steel can be upset only three 
diameters. But today's new forging techniques 
at Utica have revised that. As example, 29" 
of this Inconel X I'A" bar were upset into the 
bulb on the end. This bulb, after precise forg- 
ing and finishing, will become a very high speed 
turbine wheel with integral shaft. 

Utica electrical upsetting 

gives special advantages 

Today both old and tough "new" metals arc 
being upset— on a production basis— in Utica’s 
battery of upsetting machines. Many special 
forging advantages result— and unique product 
design gains too. Primarily the upsetting brings 
greater strength and ruggedness through con- 
trolled grain flow. It also makes new designs 
possible— designs previously impractical. Most 
important of all, it drastically reduces not only 



PRECISIOH-": 



••••FORGINGS 


material costs but machining time and costs 
as well. 

A product of the Utica 
"Q uality First" program 

This is just one development in the long range 
Utica program— which combines new methods 
and new machines to mass produce quality 
forgings... accurate to a very few thousandths. 
many produced from the "new" hard-to-hahdle 
metals. Today Utica production covers jet 
blades and other defense items— perhaps to- 
morrow we can serve you with some of the 
great forging advances developed during the 
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Need high capacity, long service life, small size? 


here^s how leading manufacturers of pneumatic tools 
get them with NEEDLE BEARINGS 


Tferrington Needle Bearings are used in many 
leading brands of pneumatic tools because of 
their ability to take heavy loading, their com- 
pactness, and their long life. 

In wrenches, nut runners, drills, rivet ham- 
mers, impact and many other types of air-driven 
tools, the Needle Bearing's ability to boost power 
output and torque, while saving weight and 
space, has been proved again and again. 

On spindles, idler gears, planetary gears and 
angle attachments, Needle Bearings enable tool 
designers to keep tools compact and light, They 


cost little more than plain bearings, yet they give 
high-capacity performance over long periods with 
minimum maintenance. 

Throughout industry, Torrington Needle 
Bearings have become "standard equipment” 
since their introduction nearly twenty years ago. 
When space is limited and high capacity is a 
"must,” specify Needle Bearings. 

Why not learn whether the Needle Bearing can 
benefit your products. Our engineers will be glad 



THE TORRINGTON COMPANY 

Torrington, Conn. • South Bend 21, Ind. 

TORRINGTOt^r^^^^EARINGS 

Niidli • Spherical lollir • Cyllidilcil lillii • Tipirti HelKi • Ball • Naidia Rollars 
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NEWS DIGEST 
Domestic 

World’s speed record is hold offi- 
cially bv North American Aviation’s 
h'-ldO Super Sabtc with a mark of 
755.149 mph., I'edcration Acronautique 
Internationale Iras ruled. Hic F-lOO 
set the record Oct. 29 in two runs over 
.1 1 5-km. course at Salton Sea, Calif., 
during a speed biittlc witli Douglas Air- 
craft’s F4D Skr tay, lioldor of the 3-kni, 
755.4-mph. mart (Avi.vnoN Week 
Nov. 9, p. 14). 

Rapid Senate cmifirniation of Naw 
Secretary Robert B. Anderson's nomi- 
nation as Deputy Sccretarr- of Defense 
was cspcctcd last week. I Ic will succeed 
Roger M. Kyes, who has resigned effec- 
tive May 1. 

R1'-84F lliundcrflash, plioto-rccon- 
naissance version of Republic Aviation 
Corp.’s F-84F jet figlitcr, is entering 
\olunic production at the aircraft build- 
er’s I’amiingdalc, N. Y., plant, 'nic jet 
has air-intake ducts at the wing roots 
to pennit nose camera installations, 
mounts four .30<alibct machine guns. 
USAF has taken first deliveries on the 
Rh’-84F, 

American .Airlines will begin install- 
ing Bendix .Aviation's ignition analyzer 
No. 11-3363-I ill its 25 DC-7s duiiiig 
.April or May. 

Beecti Aircraft Corp. has received a 
suppkmcntiil US.Al'' contact for 50 
additional T-34.A trainers, extending 
present production rate to August 1955. 
Bcceli also is building T-54s for Japan 
and Chile. 


North American Airlines’ secrctary- 
treasnter, Stanley Weiss, left last week 
for Vienna to continue negotiations 
vv itii the Austrian government on fonna- 
tion of .Austria's proposed national air- 
line (.Aviation Week Mar. 8. p. 52). 
'I'hc nonsked is interested in supply- 
ing equipment and crevvs- 

Asseinbty lines at Sperry Gyroscope 
Co.’.s patiilvzed Lake Success, N. Y., 
plant began turning out full production 
last vvcct, freed by striking engineers 
who opened their picket lines to 14,000 
union electrical workers. TIic Engineers 
Assn, called tlie walkout hvo weeks ago 
in a demand for a 15% wage increase 
(Aviation M'eek Mar. 8. p. 7). 

I’tancis II, Mc.Adara has resigned as 
CAB trial attorney to join Mayer, 
Meyer, .Austrian and Plant. Chicago 
law firm that Itandics United Air Lines' 
account. 

New York .Airways has cut its heli- 
copter passenger fare between New 
York's La Guardia and Newark Airport 
tcniiinals from S15 to 510. 

Camille (Rosie) Stein, 51, longtime 
official and a director of Northwest 
Orient Airlines and one of tlic first 
women to bold a job in U. S- civil 
aviation, died Mar. 8 in St. Paul. 

F. G. Dawson, e.xccutivc assistant to 
Sikorsky Aircraft’s general sales man- 
ager. died Mar. 8 at Westport. Conn, 
llevvasfil. 

Financial 

Curtiss-Wright Corp., AA'ood-RidgC, 
N. |„ reports net income of 512,402,- 
791 for 1953 from sales totaling 5438,- 


72S.482, compared with the preceding 
year's S9.047.5I4 net and 5326,183.645 
in sales. Present backlog; more than 
5865 million. 

Rvan .Acroiiaulieal Co., San Diego, 
liad a net profit of 5595,033 during the 
first quarter of fiscal 1954, approxi- 
niatelv the s.inic as the first period last 
year. Sales and othci income totaled 
511,564,917. Ryan's forecast for the 
yean "continued high level of business.” 

Hiller Helicoiitcrs’ net income last 
year totaled 5247.637. a drop of 5369,- 
422 from 1952. Sale.s and other income 
for the Palo .Alto, Calif., copter builder 
added up to 510,414.641 compared with 
514,414,024, 

Boeing .Airjjlane Co.'s directors have 
|)ro|)c)scd a tvvo-for-onc split of capital 
stock, subject to approval of sharehold- 
ers at an annual meeting Apr. 27. 

infernationat 

Dussault Mystcrc 4-B has exceeded 
the .speed of sound in level flight ,at 
25.000 ft., reports test pilot Constan- 
tine Ro/aiiofl. llic French jet fighter 
is the first produced for N.A'I'O in 
Western Europe to aack Mach 1 with- 
out the aid of a dive. 

Canadair lias received a 524-mitlion 
order from the Canadian government 
for 100 additional F-86 Sabre fighters 
powered by .Avro Orenda jet engines 
and possibly armed with rockets and 
air-to-air guided missiles now being de- 
veloped in Canada. The Montreal com- 
pany already has built 900 Sabres under 
license from North Anvetican Aviation. 
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Colonial Asks New Merger Bids 

Eastern employes dump 100.000 shares of smaller 
firm: NAL. Mohawk try to block Rickenbacker move. 


Presidential veto of the Eastern- 
Colonial Airlines merger (Aviation 
M'eek Mar. 8. p- 51) caused strong re- 
action throughout the induitrs' last 

Here arc tlie dcs’clopiiicnts: 

• Colonial invited EAL and National 
Airlines to submit new bids. 

• Eastern ordered its cniploves and di- 
rectors to sell all Colonial stock, prompt- 
ing ljurenec S. Rockefeller. Iiolder of 
the largest single block of stock (26,200 
shiires). and others to sell immediately 
the 100,000 Colonial shares concerned. 

• National petitioned Civil Aeronautics 
Board to proceed with bearings on a 
Colonial-National merger and asked 
CAB to restrain Eastern from bidding 
for Colonial until such hearings arc 
completed. 

• Mohawk Airlines asked CAB to re- 
strain E.AL from bidding for Colonial 
until the National hearings arc com- 
pleted. 

• Interest in Colonial stock was aroused 
outside the airline industiy. 

• The Board ordered Eastern to .show 
cause within 10 days svliv it should not 
be directed to terminate control of 
Colonial and why it sliould not be di- 
reclcd to cease and desist from acquir- 
ing control of the smaller airline or anv 
of its routes or assets "without prior 
approsal of the Board." 

Capt. Eddie Rickenbacker, EAL 
board chairman, was known to he higlilv 
miffed at the President's decision and 


First photo of General Electric’s new XT58 
gas turbine, designed for Navy Bu.\ei pri- 
nuirily as a helicopter powcrplant. s!io«s a 
motkii]) of the engine being riewed bv 
ineinbcrs of GE's recently fmiiicd Small 
Aircraft Engine Dept. Only company com- 
ment on the XTSS's |iowcr is that it' is “six 
to eight times as powerful" as a family cat 


was reported even more determined to 
merge w ith Colonial at any cost. 

► Action Considered— Meantime. Jus- 
tice Department was reported to be con- 
sidering action against Eastern for its 
premature control of Colonial, the fac- 
tor that caused the President to s'cto 
the merger agreement. 

Because EAL’s controlling ownership 
of Colonial stock was "unlawful" under 
the terms of the Civil Aeronautics Act, 
the Justice Department could— after 
CAB filed an injunction against the air- 
line— initiate action against Eastern. 

I'ollowing Eastern’s decision to divest 
it.wlf of all Colonial shares Mar. 5, the 
Slock Exchange reported hurried selling 
of Colonial stock, 'flic stock immedi- 
ately was affected, rising from IIJ to 
123 at the close of the day last Tues- 
day. Its high li.is been 14 this year. 

► New Bids— Colonial’s board of direc- 
tors was sclicdulcd to meet in New York 
last week to open .scaled bids solicited 
from Eastern and National. C.AB was 
expected to act un the National and 
Mohawk petitions before the week end. 

No indication was forthcoming from 
the Board as to how it might inos’c in 
the matter, but in its order reporting the 
President’s s'cto, CAB noted it would 
continue the National-Colonial me^cr 

Mohawk fas’ors continued hearing of 
the Colonial merger case because it 
wants the short-liaul, local scn ice routes 
of tlic present Colonial ss stem. Thus it 


engine. Grouped by the turbine, left to 
right: 1.. I. .\shet, manager of finance; 
L. T. Callahan, manager of inanufactmiiig: 
I P. Tmner, Jc, manager of n.arketing; 
J. S, Parker, general manager; E. Woll, 
iiiaujgLT of engineering, and ff. T. Hokan. 
sion, XT58 project manager, wlio wdl direct 
design, deselopmcnt and applications. 


filed a petition at the sanu unie Na- 
tional did last week, asking the Board 
to restrain Eastern from bidding for 
Colonial until the hearings arc con- 
cluded. 

House Passes CAA. 
CAB Budgets for ’55 

The House has approved fiscal 1955 
budgets for Civil Aeronautics .Admin- 
istration and Cis’il Aeronautics Board 
without significant change in the Eisen- 
hower Administration recommenda- 
tions (Aviation Week Jan. 25. p. 14). 
The House took these actions: 

• Passed a 5105.750,000 CA.A budget, 
'Hiis is 5155,000 below the Adminis- 
tration recommendation. Of the cut, 

5100.000 was for operation and inain- 
tcnancc of Alaskan airports. ThcS550.- 
COO allowed for thi.s activity is 550.000 
more than the 5500,000 provided for 
the current fiscal year. The remaining 

555.000 was trimmed from the apptt> 
priation for administrative expenses in 
the air navigation and development 
program, leaving 550.000. 

'I'he House approved 51 million, the 
amount requested, for Commerce De- 
partment participation in the research 
and development w ork of the -Air Navi- 
gation Development Board. 

• .Approved 540 million to C.AB for 
airline subsidy payments. Added to 
an SS-million carryover, this will permit 
payments at a riite of 56 million a 
month until Mar. 1, 1955. The Board’s 
request of 575 million for the entire 
year contemplated payments at this 

In House deb-afe it was made clear 
that subsidy requitements bevond Mar. 
1 will be considered carlv next vear 
(Aviation Week Mar. 8, p. 12), Two 
attempts bv Rep. John Rooney to re- 
duce the figure to 525 million failed, 
first on an 86-to-40 standing vote and 
then on a 265-to-105 roll call vote. 

• Approved tlic 53,777,000 asked for 
CAB operations. ’I’his is 527,000 mote 
than the Board’s current budget to 
provide for liandling of airline subsi- 
dies. a task acquired last fall when 
subsidies were separated from airmail 

'llic 5105 million provided for C.AA 
is 555 million below this year's 5158 
million (Avution Week Mat. 1, p. 
12). Because Administration requests 
were so low. the House made no fur- 
ther reductions in these C.AA csti- 

• Salaries and expenses, 596,450,000, 
compared witli about 5105 million for 
the current fiscal icar. 

• Establishment of air navigation fa- 
cilities, 55 million, compared with $7 
million for fiscal 1954. 

• Technical development, 5700.000, 
compared with S75(),000 for 1954. 
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Four design ideas you can use right now... 




ruiusi-r/ltt ItenUMBtTATION. pnn.cmy for inirg. 




FROM DESIGN TO RNISHEO MODGCTS, Titeflex is especially well qualified to help you with all 
problems of special metal hose, wiring and connections. Tahe advantage of the long eiqaerience 
of Titeflex engineers in developing high temperature fuel lines, in designing and fabricating 
harness and wiring systems. Write us now aboutyour application; our nearest representati-ve 
will be glad to call and help you. Or send for our new iS-page Metal Bose Catalog No. 200. 
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Reduces Finishing Time from 11 hours 
to 2 hours, 17 minutes! 

An 11 hour finishing job on a machined aluminum diffusei now 
requires ONLY 2 HOURS and 17 MINUTES — with VAPOR 
BLASTING — resulting in a final finish of 50 to 55 RMS! 

Your plant, coo, has many metal finishing opera- 
tions that could be cut to a fraction of their pres- 
ent cost — with Vapor Blast Equipment. You 
can be sure of great savings in time and labor, 
increases in production speed, and continued high- 
er profits, with Vapor Blasting, Let us help you 
prove it. 

HOW MUCH CAN YOU SAVE WITH VAPOR BLASTING? 

It costs you nothing to find out how superior the Vapor 
Blast Method is, how easily it will reduce costs and im- 
prove your product. Simply send a part to oui research 
laboratory for fioishing. We will supply you full data 
report and you compare it with youi own time records j 
for doing the same work on the same part. 
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Trip Policies Include 
Nonskeds. Court Rules 

New York State Court of .\ppcals 
has ruled that present airline trip in- 
sur.iiicc contracts purchased from air- 
port vending machines are valid for 
flights on nonsdicdulcd as well as sched- 
uled carriers. 

In a signiEcant test case, the court 
ordered the l'‘idelity dr Casualh Co. to 
pav the haicficiars of a passenger killed 
in a nonschednlcd plane crash the prin- 
cipal policy Sinn of 525.000 although 
tlic police was limited to scheduled air- 
line passengers. 

Hie passenger purchased tlic policy 
from a vending inacliinc at Newark .Air- 
port for a flight on Miami Airlines. Inc, 
The plane crashed at Eliziihcth. N. |.. 
shortly after takeoff on Dec. 16. 1951. 

In a four-to-h\o ruling, the court 
licid: 

• Sign on the vending machine said 
"airline trip insurance." There was no 
differentiation between scheduled and 
non scheduled. 

• Although the policy specifically s;iid 
the contract applied only to fliglits on 
civilian scheduled airlines, this was not 
spelled out cle-arly enough. Definition 
of the term "scheduled" seems to be 
too tcclinical for tlic ascrage layman. 

• It w-as nut established that a specimen 
police was attached to the top of the 
machine for examination prior to put- 

• 'I'he vending machine was located di- 
rcctlv in front of the nonskeds' ticket 
counter at Newark. 

• The words "civilian scheduled air- 
line” were not too clear in tlic policy 
coverage clause because the statement 
‘"I'his policy is limited to aircraft acci- 
dents— read it carefully" was printed in 
bold lettering across the face of the 
document, partially covering this por- 
tion of tlic policy. 

The dis.scnting judges lieUl that the 
caurts, as well as Congress and Civil 
Aeronautics Board, iimariahly ha\c rec- 
ognized that tlic scheduled airline is a 
definite, well-understood ckiss of car- 

"\Ve do not see liow the tcmi 'sclied- 
iiled' can mein ’nonschednlcd.’ ’’ they 
stated, and according to law "an hisut- 
ance company is as free as any ntlicr 
partv to limit and condition its liability 
as it sees fit. so long as there is no satu- 
torv prol'ision or rule of public policy 
to the contrary.” 

Godfrey Loses Pilol 
License for 6 Months 

Civil Aeronautics Board has sus- 
pended Arthur Godfrey's pilot certifi- 
cate for six montlis effective this week, 
ruling that the radio and 'I'V shir pur- 
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posely made a aircless takeoff from 
I’eterboto, N. J.. airport Jan. 7, 

► Findiiigs-’nic Board’s three specific 
reasons for the suspension: 

• h'Is ing a Dcmglas DC-3 "in a manner 
ihiit did not conform to the traffic pat- 
tern prescribed-” 

• Operating the plane "in such prox- 
iiiiiti to other aircraft so as to create a 
collision liazard-’’ 

• Flying without an up-to-date medical 
certificate. 

Godftes' coimnents lie has abided by 
goi’trnmcnt air regulations in 20 years 
of flying and will continue to do so. He 
savs he will not apjical tlic decision. 
Cis il -Aeronautics .Administration recom- 
ineiidcd a >0-day suspension. 


BOAC Comets Resume 
Operations ThisMonlh 

(McCran-Hili World Ncivj) 

London-Britisii Overseas .Airways 
Cotp. will tesuntc operation of Comet 
Is on its Loiidon-Jolianncsburg run 

Mar. 25- 

Modification of the airline's entire 
fleet of Comets, grounded since Jan- 1 1 
as a result of the crasli near Elba 
(Avr.sTrox W'i uk Jan. 18, p. 16). is 
nearing ciiiiiplctiuii. -All Other Comet 
.schedules arc e\|)ccted to be resumed 
shortly. 

Decision to place the aircraft back 


Our speciality is 

LOFTING and 

3-DIMENSIONAL 

MILLING 

Our facilities are 

24 PROFILERS 

up to a 36" table 

22 LARGE MILLERS 

up to o #4 Cincinnati Miller and 
many other large tools and equipment. 

a if ^ 

We welcome 3-dimensional prototype work. With a long 
background of engineering and monufacturing know- 
how on large prototype pieces ond production, Bennel 
Machine offers you the services of a copoble stoff of 
aircraft and electro-mechanical engineers, an adequate 
plant capocity of 50,000 sq. ft. floor space and 15 years 
experience in the engineering and Manufacture of air- 
craft components. Prime controefors to the U. S- Signal 
Corps and the U. S. Navy Bureau of Ships. Currently 
We inviie your in- we Ore Supplying components to Republic Aviation Corp., 
fluiry. Send for de- Grummon Aircraft Engineering Corp,, Kaiser Metal 
icripfiVe feiocliure. Products Inc., Sperry Gyroscope Co., Haieltme Elec- 
tronics Corp,, Piasecki Helicopter Corp. and others. 
Currently we are manufacturing large 3-dimensional 
contour aircraft components to exocting specifications. 

BENNEL MACHINE COMPANY INC. 

20 Grond Avenue Brooklyn 5, N. Y. Ulster 5-4527-8-9 

Profie/ency and scheduled deliveries maintained. 
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AIRCRAFT 


Igji 

Established Quality I ' 
Unexcelled Performance I 


Series for low pressure ' 
SHimiE VAiVEi— 400 Series 
pressure pneumaUcs. 

ALSO: Breather valvee, ther- 
mal relief ostoes, menuo] 
bleed va2o». 


JCIiw 

^ precision valves 

\ _ j:«*tcs»rowr«ci^cK 



in operation was announced by flic 
British Minister of 'IVansport A. T. 
LennON-Boyd, after consultation with 
the Air Registration Board, Air Safetv 
Board and BOAC- 

► No Public Inquiry— Indications arc 
tliat the decision was painfully diffi- 
cult in view of the six Comet 1 crashes 
over the past 1 5 months. Cause has not 
been deterniincd in the Elba crash, and 
to date there lias been no public in- 
quin-. Such an inquiry had been prom- 
ised bi- Lennox-Boyd. 

British officials state, however, that 
no weaknesses have been brought to 
light after minute technical imestiga- 
tion of remaining Comets. 

More than ?0 modifications have 
been or arc licing made, officials add, 
mani' designed to cope with theoretical 
causes of the Elba accident and the 
BOAC crash near Calcutta last Mav. 

► Sl-5-Miliion LoiB-'llie decision to 
resume Cornet sen-ice indicates that of- 
ficials believe nothing further is likcly 
to come from current salvage operations 
off Elba. It may take up to six months 
before the center section of the aircraft 
with engines is rcco\-cred from the sea. 

W'ith the two unexplained crashes, 
BOAC may be letting itself in for 
criticism by resuming Comet scr\-ice, 
some observ-ers here say, hut feeling 
seems to be that further delay will not 
answer the baffling crash-cause qtres- 

Grounding already has cost BOAC 
almost Sl-S million, 

Etcnch carriers also plan rcsnmption 
of Comet service- .^ir Eraiicc plans to 
put its three Comet Is back in the air 
bv inid-,\pril. while Union Acromari- 
time de Transport (UAT) will start 
firing Paris-Johannesburg this week. 

Four Airlines Get 
Adjusted Mail Rates 

Civil .Aeronautics Board has adjusted 
the mail rates of Braniff International 
Aitn-ays, Capital Airlines, Delta-C&S 
Air Lines and Western Air Lines, estab- 
lishing .-I pennanent rate of -IS cents per 
ton-mile retroactive to Jan. 1. 

The new rate applies for the route 
segnrents of these carriers «-hich ate di- 
reeth- competitise with other carriers 
prcsciith operating a final 4?-cci-it rate. 

► Presentive Measiire-CAB says it took 
this action because of the announced 
puliev- of Post Office Department di- 
rected trt the dispatching of mail o\-cr 
routes of airlines being paid the lowest 
compensation hctw-cen any pair of cities. 
'ITic Board says its action w ill present 
possible diversion of important mail res- 
enufs from Br.iniff, Capital Delta and 
Western. 

CAB also set a temporars- rate of S? 
cents per ton-nrile over the remainder 
of the domestic systems of the four car- 


riers, with pto\-ision tliat this temporary 
rate will be reviewed at a later date. It 
would be subject to retroactive adjust- 
ment. taking into account the effect of 
the 45-ccnt rate on competitive route 
segments- 

Nonsked Proposes 
Scheduled Shuttle 

An exemption to an exemption is 
asked b;- North American Airlines in its 
proposal before Civ il Aeronautics Board 
to initiate shuttle aircoaeh ser\-ice be- 
hveen New York ,-md A\'ashington. 

The nonschcdulcd airline proposes to 
flv DC--ts between the two cities at a 
SIO one-way fare, S2.77 less than ait- 
toach scrsicc now provided by Eastern 
Air Lines and American -Airlines. Tick- 
ets would be sold aboard the aircraft 
without reserv-ation. Carr\-oii ba^age 
lacilities would be provided. 

► Suitability Cited— In order to approv e 
such service, the Board would have to 
exempt the nonsked from its present 
exemption {regulations of the Civil 
Aeronautics Act permitting operation of 
nonschcdulcd service) so it could begin 
scheduled flights. 

Tlic idea for such sen-ice was 
broached last summer by a member of 
the Board in the belief that an airline 
such as North American was peculiarly 
suited for that tvpe service. 

► 14-Flight Limit— Last week the airline 
also filed a request for reconsideration 
of its earlier proposal (Aviation W'eek 
Mar. 1, p. 64) to dismiss the enforce- 
ment proceeding currently under way 
by the Board. 

The company asks that the proposal 
of tw-o dissenters to CAB’s earlier re- 
jection be adopted. Tliis would limit 
the airline to 14 flights per month be- 
tween any two terminals as suggested 
by CAB members Josh Lee and Joseph 
Adams in their di.sscnt. 

The company also asked for post- 
ponement of the enforcement hearing 
scheduled to begin last week in Los 
Angeles. 

ODM Sets Fast Tax 
Writeoff for New Labs 

New research and development labo- 
r.itorv- facilities arc eligible for fast tax 
amortization benefits under a niling by 
the Office of Defense Mobilization. 

Tlic facilities must be used in de- 
velopment of products for «-hich uiobili- 
xatioii expiinsioii goals have- been set. 
These include aircraft, aluminum, ti- 
tanium. cobalt, antimony, copper, mo- 
Iv-bdcnum, nickel. 

ODM says the ruling "is designed to 
recognize fnrthcr the important place of 
scientific and technical research in de- 
fense mobilization." 
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something big 
is happening 
at a 


It commenced less than eight y<-ai.s ngo, vvhen a leant of 
lop scientists and engine-ei.s gave the linal nod ii> one ol 
the most significant develo|)nK-iu inogiami, in the leceiil 
hisioi y of our inUusti y. 

The place; Ualtiniore. Maiylaml. 

The event: Inatigui alion ol a complelely new lerlmology 
lov the design and |jrodtK-lioii ol ueajKins systeins- 
known as Martin bysteins EngiiH-ering. 

This is a science aitd a method ol developing airi talt. 


guided mivsill-' and electronic weapons not as today's 
Hying vehicles but as loordinated and comrollcd spacc- 

.Mnsi of ihe Martin story is in the top security classifica- 

I he (oinplele iiilegration of the inaioi branches of aero- 
naut it ai St ieiui- ihrotiglt .Sysicnts Eiigineeriitg now makes 
|H)ssihle ait|)ovv-er iliat is being tailored to previously 
iiiidreamed-ol specilicaiions. 

Ion will hear mote about Marlinl 




THE GLENN L.MARTINCOMPANY 



Parts that pul new “starts” 

in lets f ' 

2 . — 

Good news for new-born jels! This typewriler-size 
Hendi\ Aviation self-starter is buill-in . . . develops 340 
horsepower in }ust 3H seconds , . , enables a jot’s main 
engine turbine to reach wkc-nlT speed in a mailer of seconds 

while ground crews bring up mobile au-iiliary starting power! 

parts that make up this self-starter for jets . . . 
Eclipse-Pioneer Division of BESDIX AVtATJOM CORPORATION 


For 14 major 
components of the 
first mass-produced 
self-contoined starter 
ever built into large jets, 
Bendix Aviation looks 

for precision production. 


space . . . and 6,000-plus mi 
you. K'halei er your problen 


‘Lucoming 

® (^r„. 
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New NWA President 
To Faee Internal Fight 

The resignation of Harold R. Harris 
as president and chief executive of 
Northwest Orient Airlines raises the 
question of n likely successor, who im- 
mediately will be faced with the prob- 
lem of resolving the serious internal 
problems in the coinpanv residting from 
differences of npiiiioii iimong both 
stocklioldets and iiunuigeiitent. 

There arc reported to be hvn strong 
groups of Northnest stockholders in 
New "I'crk and anutlier in Twin Cities, 
each liaving different ideas on liow the 
.nirline should be run. Onh unanimity 
csidenccd b\ these groups in recent 
inontlis was agreement tn tcplacc 

► Bad Spot— In order to put any kind 
of ptogrcssis’c in.iiuigcmcnt program 
into operation, Harris’ successor must 
first resolve these cliffercnecs. gain the 
confidence of both the board and stock- 
holders. 

One observer summed up the situa- 
tion thus; “Northwest is in a bad spot, 
.ind unless the next president is given 
a free hand, with little or no inter- 
ference from non-inaiugement people 
liaviiig limited knowledge of airline op- 
erations. drastic consequences will rc- 
sidt.’’ 

Indications arc that Malcolm Mac- 
kay mav get the nod to replace Harris. 
'i1iis feeling is strengthened by the fact 
the board retunicd Mackay to the ex- 
ecutive vice prc.sidcnt post whicli lie 
held prior to Harris’ reorganization of 
the conipany. Added significance is 
attached to the fact that Afackay made 


Silver-painted Canberra twin-jet bombers 
built by Short Bros., Belfast, Northem Ire- 
land, await delivery to RAF Bomber Com- 


the aiiiiouncemcnt of Harris’ rcsigna- 
tion. while hoard chairman Croil 
Hunter had no cominciit- 
► Harris’ View—In tendering his resig- 
nation. Harris stated that ’’basic and 
irreconcibible differences of ojiinion 
have developed between myself . - . 
and a group who presently constitute 
a majority of the tonipaiis’s hoard of 

■'These disagreements, involving the 
reversal of |)olicies presiously apinmed 
by the hoard, rel.ite to Kisic polity 
underlying the planning for the com- 
pany's fiitiire so that the company mas 
properh discharge its obligations to the 
public, provide securitv and expand op- 
portunity to its em|)loyes and offer a 

Ibirtis say.s his basic policies and 
program, resersed by the board, in- 

• Internal reorganization of the com- 
pany to define and separate execiitiic 
and administrathc duties in order to 
free top management from administra- 
tive details. This imohed mosiog of 
Northwest’s cxcciitiic offices to New 
York from Twin Cities (.AviAnos 
M'kbk Nov, 2, 1953. p, 74). 

• Establishing credit and financial 
standing tn insure the company’s stirs i- 
val. Harris pointed nut tliat during the 
sear he aetwclv headed the company, 
net operating income was SI. 277.000 af- 
ter payment of federal income taxes of 
SI. 501,000. Tliis compares with a net 
operating income of S695.000 in 1932 
after payment of $815,000 in taxes- 

Net operating income available for 
common stock was S1.03 pet share in 
1953 after payment tif 5434,000 for pre- 
ferred dis'idends, as compared with 31 


is being built by four different aircraft firms 
under subcontTact. USAF version, the 
B-57A. is being built by Glenn L. Mar- 
tin using Wriglit J65 Sapphire jets. 




Short Bros. Produces Canberra Jet Bombers 
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cents pet share after payniciit of S440,- 
000 for preferred dividends in 1952- 

• A program foe acquiriDg long-range 
equipment for the future in order that 
Nortiiuest might remain eompetitivc- 
Reports indieate that the company will 
not follow througli on its order for five 
Lockheed Super Constellations. 

• Pressing for route renewals and iin- 
pro'cnients "necessary for the future 
welfare of the company and its siit\i\al 
as a major trunkline. . . 

• Acquiring immediately a small num- 
ber of additional pressurized four-engine 

• Instituting lotrg-rangc economic and 
financial planning, 

• Establishing new maintenance facili- 
ties at Twill Citics- 

W'illis Pla' Cr, vice president for pub- 
lic relations and II. Don Reynolds, ex- 
ecutive assistant to the president re- 
signed with Harris. 

Both officials had been appointed by 
Harris subsequent to his taking office 
in lanuary 1953. 

American Realigns 
Adininislralive Setup 

.\mcrican Airlines is reorganizing into 
four major administrative units under 
.1 new plan aimed at decentralizing au- 


The North American’s Sabre-jet, 
formidable fighter plane in the 
nation’s defense system, has in its 
equipment Kohler Precision Con- 
trols. Kohler Co. is a leading sup- 
plier to manufacturers of jet 
engines, commercial, military and 
private aircraft. 

Facilities for aluminum forging 
and casting, machining, anodizing, 
assembling, testing and packaging 
are maintained in one Kohler plant 
— with an experienced, precision- 
skilled organization. 

Our engineers develop valves, fit- 
tings and kindred controls to speci- 
fication for volume production. Call 
on us for your next requirements. 
Write for booklet. 


Kohler Co., Kohler, Wisconsin. Established 1873 


KOHLER OF KOHLER 




thority in New York and increasing 
responsibilities of officers hi the field. 

'I'hc pliin calls for regronping iiiter- 
iclatcd departments into one unit under 
a senior vice president and ic“alignmg 
the duties of officials for better coordi- 
nation. 

New senior v ice presidents in charge 
of the four units; C. R. Speers, sales; 
O. M- Mosicr. operations; W. ). Hogan, 
finance and plamiing; and C. Jacob, 
.sccrctarv. 

► "Simple Form"— .'Smcricaii president 
C. R. Smith .savs the realignment plan 
—drawn up by McKin.sey dr Co., New 
York inamigcmcnt consultants— pro- 
vides for a "simple form of organiiation 
and one well adapted to the require- 
ments of our business.” 

The departments arc scheduled to be 
rcgroii|)cd this month into the follow- 
ing structure: 

• Opcratioiis. Biggest change is setting 
up a new customer relations department 
ill thi.s unit to handle passenger and 
cargo scniccs under the direction of 
lice president R.E.S. Deicliler. " riiis 
will be a staff department which will 
establish the policy and standards by 
which American Airlines will provide 
services to its customers," Smith says. 

Other departments under operations 
and the vice presidents in charge: equip- 
ment development, M. G. Beard; main- 


tenance and engineering, Marvin Wliit- 
lock; purchasing and stores, G. J. 
Brandewiede; and flight, L, C. Fritz. 
(Aviation \Vi:i.k Mar- I, p- II). 

• Sales. \\'ith the transfer of such 
functions as ticket and resenations of- 
fices to customer service, this unit will 
he able to eoncentrate on production 
of additional reicnuc and increased 
sales through "more rather than less 
emphasis on a well-planned, hard-liit- 
ting sales program." Smith says. 

Reporting to sales will bo the public 
relations department under sice presi- 
dent Rex Smith. 

• Finance and Planning. Tliis unit has 
taken on the additional respunsihilitv 
of orgaiiiziitional planning, established 
the office of vice president 1.. K. Glas- 
gow to handle all accounting and con- 
trol and separated thc.se duties from 
those of treasurer P. G. Laric. 

• Corporate Affairs. Senior licc presi- 
dent Jacobs lia.s assumed duties as sec- 
retary and director of this unit, which 
includes the properties and community 
dc'isirtmcnt under vice president W'altcr 
H. Johnson and the Washington office 
under vice president Carlene Roberts. 

Separate departments arc research, 
under vice president William l.ittlc- 
s\ood, who svill rc]3ort dircctlv to Smith, 
and personnel, directed by vice presi- 
dent G. K. Griffin. 
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A COMPLETE RANGE OF HYDRAULIC PRESSES 




In the Verson line of hydraulic presses, there is a size and type to 
meet virtually every need from 75 cons up. In addition to the more 
common types illustrated above, Verson also manufactures such 
special models as gap type presses, bulldozers, bobbing presses, 
rubber pad cutting presses and pipe forming presses. If there is a 
question as to whether a mechanical type or a hydraulic type is best 
for your job. Verson, as a leading manufacturer of both types, is 
able to make unbiased recommendations. 

Whatever your press problem, bring it to Verson and take advan- 
tage of oui extensive know-how and experience. 




Verson 4 


ORIGINATOXS AND PIONEERS OF AlLSTEEl STAMPING PRESS CONSTRUCTION 


VERSON ALLSTEEL PRESS CO- 

9311 S. KENWOOD AVENUE, CHICAGO 19, IlllNOlS • SO. lAMAR AT lEDBEHER DRIVE, DALIAS, TEXAS 


MECHtNKAl AMD HtORAUlIC PRESSES AND PRESS BRAKES • TIAHSMAT PRESSES • TODIINS p DIE tllSHIOHS t VERSOH-WHEEIOX HTBRAULIC FUSSES 












DEFENSE PRODUCTS of High Qualify of Low Cost DELIVERED ON TIME 


Giving Defense Products 

Decfteet 






-p 


OURNS 

sub-miniafure 

TrImpots 




EEliiSSL 




TAKE LESS 
SPACE THAN 
A 2; STAMP 


m 




Po 


'OURNS 
LRBORRTDRIES 

Lj=SsSE..» 




Save V3 of your 
Wire Twisting Costs 

with ROBINSON 
WIRE TWISTERS 






Hy clii lignum . 


..at work! 


Here you see Hy-du-lignum in two of its many uses. The marform blocks or dies made of 
Hy-du-lignum are used on marform presses at North American Aviation to form pans out 
of aluminum alloy sheet stock. 

For the spinning block illustrated, the material proved so easy to work that the tool was 
made by a spin lathe operator at North American Aviation's Columbus, Ohio, Division plant, 
instead of by a toolmaker. 

Whatever your sheet metal tooling needs may be, for short or long run production, Hy*du-ligouai 
is the die stock material you should use. It meets all requirements for large or small diameter. 



Hy-dii-ligrmm 




Standard size boards 84' x 32' ore availoble' 

ond 84' X 14" over 4" in thickness in High Density. 

Boards of non-standard size may be had in any thickness up to 6' 
in High Density, and up to 6' in Medium Density. 



Hy-du Jignum dU^lofP 

U S BOBBIN & SHUTTLE CO. 

LAWRENCE, MASSACHUSETTS U. S. A. 
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American is FASTER 
than any other Airline 
between NEW YORK 
and CALIFORNIA 


On coast-to-coast trips, American’s new DC-7 
service gives you a definite advantage. Between 
New York and San Francisco, American offers 
two DC-7 flights daily, both faster than any other 
airline. Between New York and Los Angeles, 
American’s two daily nonstop DC-7 flights are not 
only faster than any other airline, but the only non- 
stop transcontinental service in both directions. So, 
for coast-to-coast tr!Lve],alwayscall American first. 


/iiriine AMERICAN AIRLINES "c 
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9i 9000 kef om Mexico Cify-on one engine 


RTZELL Propeller 
it Possible 


HARTZELL 

PROPELLER COMPANY 


THE DE HAVILLAND AIRCRAFT OF CANADA LIMITED 

POSTAL STATION 'L' TORONTO. ONTARIO 
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SEARCHLIGHT SECTION 


■ EDITORIAL INDEX 



V 


VOUQHT AIRCRAFT 


w 


WEST COAST A 


WESTERN AIR LINES 



WESTINGHOUSE ELECTRIC C 


Where to Buy 

PRODUCTS - SERVICES*^ 
ACCESSORIES 


STAINLESS STEEL 
FASTENINGS OF ALL TYPES 


RIGHT OFF THE SHELF 



SPECIAL 

TO 

AVIATION 

SERVICES 

THE 

INDUSTRY 

1 AIRCRAFT DEALERS | 

PARTS & SUPPLIES 

^ OWNER A BUYCRS^pF 

IT'S TRUE! 

INVERTERS is only one of the 
many things we sell 
An Ever Grovrtsq LUt ol Sallelied 

s-s-i- r 

Act Today Hash Service 



LEASING 

C.A.B LTD 

FOR DC-3 LEASE 

DC-3 available, vith oew, for long term 


Alistair Door. Full equipment. 

INSURANCE 

NWCOriM?'' 

DC-3 LODESTAR SEECH 

■ AVIATION INSURANCE 

■ SPECIALISTS 

If YOU SENDER A SIRVICC TO THE 
AVIATION INDUST/tY YOU SHOULD 
INQUIff ABOUT THIS NEW SEC- 




CONTRACT WORK WANTED 


AAA Engineering Company 

AIRCRAFT ARAAAMENT AUTOMOTIVE 
MANUFACTURING AND TOOLING 
Design, Tool & Fabricate-Titaniiiin Precision Forming 

SAWYERVILLE, HIGHWAY 140 & OLD HALLS FERRY FFiom: 

ILLINOIS BELAIRE, St. Louis County, Missouri Turosr t-1033 
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— ~Bendix — 

Bendix Products Division 
South Bend, Indiana 

AIRCRAFT POWER PLANT 
CONTROLS ENGINEER 



19 Opporlunitiol 
Airct^t Londinq Goor ond 
Missile AcIlTity 


EMPlOYMem DEPARTMENT - 


BENDIX PRODUCTS DIVISION 

BENDIX AVIATION CORPORATION 

South Bend, Indiana 


Cessna 

EIVGIIVEEHIIVG 

aPPDHTUMTIES 

witti world's leadine producer of 
light coimnercial airplanes 


Design Engineers 
Design Draftsmen 
Research Engineers 


EmpFoynerK Monog*' 
CESSNA AIRCRAFT CO. 
WICHITA, KANSAS 



If your eye liglits up ivhcn the rlialicngc is a big one, when 
the stakes are high, when the only ceiling is your own ability 
... if you're willing to tackle long, hard work on difficult and 
precarious undertakings ... it you’re a creative engineer with 
a gleam in your eye, then this is it! No piush inducemems. 
Only lheo]3]>oriunity to work tvith the finest mindpower and 
facilities in the whole new world of spaceborhe systems— on 
a top-priority problem. 

If it's only a job you ivtini, the woods are full of them. But if 
you are one of the few who are destined to go far in this indus- 
try, you'd be wise to take an engineer’s-eye view of the mind- 
power and the facilities you’ll he scorking joilh. 

Write to J. M. Holtyday, Director of Eni]>loyment. Depi. AB.9 
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SEARCHLIGHT SECTION 



Engineer 

Two Interesting 
Positions as 


VIBRATION 

ENGINEERS 




HAMILTON STANDARD 

UNITED AIRCRAFT 
CORPORATION 
2S Bradley Field Rd. 
Windsor Locks, Conn, 


SERVICE ENGINEER 



STRATOS 


Your Inquiries to 
Advertisers Will 
Have Special Valv 




UNUSUAL 

OPPORTUNITIES 

FOR QUALIFIED ENGINEERS 

r 1 

SENIOR PROJECT 
MECHANICAL ENGINEER 

JET EKGIN^ANALVST 

to head up the Design of 

HYDRAULIC ACTUATOR & VALVES for AIRCRAFT 

tip 

Our Componr hos been eXoblished lor 15 years 
production In this field. 

SOLAR^ 

the right man .ho must here an eicellent bockgtound and is 

Smpire Zool Products, Jm. 

1075 STEWART AVENUE GARDEN CITY, L- 1., N, Y. 


AVIATION 




i 

-^1 



-^1 AGENT 

’ * ' .... I iupply to ibe Ait Frame *• ' • 




LOCKHEED PV-1 


HAVE TWO AVAILABLE 

FOR IMMIDIATB $ALl 



ENGINE WORKS 


CAX OVERHAUL 


PBY 5A 


Ovnatt, WESTAIR, I 
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Douglas DC-3 Airliner 



Lockheed Lodestar N54549 


OLU£0? /, 


U>-. 

S53« Satsuma Avenue. Nsrih Hollywood, Callh 

Phone: STANLEY 7-2^51 
AIRPLANE ENGINE HOISTS 


T COMPANY, INC. 


LOCKHEED LODESTAR 


Owners: VVESTAIR, I 



SEARCHLIGHT SECTION 


PBY5A Specialists 



Complete Overhaul & Maintenance 
of All Types of Aircraft 

WE HAVE SEVERAL PBY5A AIRCRAFT FOR SALE 
DISTRIBUTORS FOR BENDIX & LEAR RADIO 
DEALER FOR COLLINS RADIO 

Southern California Aircraft Corp. 


DOUGLAS C-54-E 

; SALE OR LEASE 

• N4888V — 80 Passenger Airliner 

S Now undergoing major overhaul 

• and modiiication. 

• T.T. 12.681:00 

S Engines to suit user. 

2 C.A.A. Aiicarrier, licensed and radio 

CONTACT: • L. H. CAMERON, Stanley 7-2151 

J 5S14 SATSUMA AVE., NORTH HOLLYWOOD, CALIF. 


Jl^ OPENING NOTICE 

You will meet the old lamiliaz gang at 

AVIO SUPPLY 

CORPORATION 

129 Plerrepont St., Brooklyn 1, New York 

Telephone: ULster 8-0750 • Western Union: "WUX BKLYN" 
DISTRIBUTORS and PURCHASING AGENTS for all lypos of 

AIRCRAFT PARTS 

ENGINES • ACCESSORIES • SPARES • AIRFRAME • ENGINE PARTS 
RADIO and ELECTRONICS 

Experience ond Bepatnttoa" FHANJt VITELLI, 5olet Manager 


TWIN-BEECHCRAFT 

D18S ‘EXECUTIVE” FOR SALE 




L. B. S. AIRCRAFT CORP. 

MIAMI, FLORIDA 


LATEST MILITARY JET TYPE 
FOUR BAND BENDIX A D F 


For Immediate Sale 

REILY TWIN NAVION 


AlUaelively priced. 

Contact: NEIL FULTON 
LINTHICUM, MD. 
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SEARCHLIGHT SECTION 


WORLD'S LARGEST STOCK! 

Alt parts listed — plus many more — are always carried tn our huge stock of unused 
aircraft parts, accessories, AN and NAS hardware. Let us screen your inquiries. 


AIRCRAFT ACCESSORIES 


Thomefon TFOecOO 




aSS9-AA-6C 18 


Joy Merulrc- U-709-1 S 






MFe.713.l5H 1 


MF4S.3911-J0Z . 


KyUrjulIcCvlin- Air Aiiecilln HCI109 
Hydr«ullc Cylin- 


Fbc DylMIOr CO, Mfj 

COrCylifldrfi Kidde 

Av*ill«ry Powir Leertncc 




ENGINE ACCESSORIES 






AIRCRAFT ENGINES 8. PARTS (Centd.: 

Q.E.C. Unll PY4Mia54) 1 

B«4,:r,8 Torrlnston NRCLIS 8579 


WhiiieFijn' 

e'i'™ 

Dull C,tb. Tcnp. 


90100.11C-4.A 

bowaay’ 

tssfyi 3Z8 




Cyiln^r Ht,d ^ L*«h 


&ni>,nli,l An- Kellimri, 

DiiF«.cnti,[ P.ct, KellimaA 


90100-4ia-14A8 ' 


47114-D8.0-90 

9S4BK-6-0S9 


AIRCRAFT (RADIO) 

milttr 6tndli Ridie TA-196 

l.«r BarKlil Ridin RA10-DB 

linri.^,0) Etlipia ,S4C1-1 

Ampl.Ftct Eelipit 190B6-1C 

n#d[a Neile Filler G.E, lC-900 

Radio NehaFlIltr C.E. NFlOOfd 

Tuba 7AN6ALS 

StandlneWava Hawlatl Facit- 415A 


Bandia Radio MT48C 

ELECTRICAL FARTS 


GE. ^ S8A9SO-J4B 

..... Kohfa'r' KlleV^ 1 

Vaht (O-SOOFSI) Bandia 144109 


PARTS ICantd.) 

P4rlNo. C 
C4363-1-9A 



Valya (3000 PSI) Parbar 
RaiUictor Valaa Parbar 

Raabiper Valva Parbar 


Railricter Valva Adal 
Corta Chacb Valva Parbar 
Carta Chacb Valva Parbar 
Caac Chaoli Valva Parktr 
Com Chaak Valva Parker 


SP4.9746.77 

SP4.9746-78 

SP4-9744-79 


PL9-9S46-75 

PL9-9S4676 

PL9-9546-77 

PL9-9S46-78 


Stiaclor Valva 
Saltclor Valva 


Magnelk Vaka Gaaaral Control A^B1174 


Aarolac V301B7 

Aaro Sopsly 74947 (TyPHI) 81 

WhIiMkir ANS830-1 33 

Whittakir ANS830.6 i 


Drop Tank Valva 4 


ANS830-1 

ANS»0^6 

50D1 BOON 

bOdi eooe 

380018008 


COMMERCIAL SURPLUS SALES CO. 

T CURTIS AVENUE, BALTIMORE 26, MARYLAND TELEPHONE; CURTIS 7.3SOO 
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t 


The 

Pioneer 

guide seriate 

perspnnel parachute 

descends with 

minimum 

oscillation/ 

The Pioneer P7-B, P9-B Guide 
Surface Personnel Parachute is recognized 
by the aviation industry throughout the 
world as a great advancement in parachute 
design and is now definitely proven as the 
most efficient life-saving parachute used 
by jet plane pilots. 

Less opening shock . . . Less os- 
cillation . . . Less side drift . . . Jumper 
descends virtually straight down 
landing on his feet. 



V el«nl« optHti fw 1/1 U.S. onJ p/IiH/pg| cov«//i> lA/ci/ghevr Iht wwU. 




PIONEER PARACHUTE CO. INC. 

’ MANCHESTER I 
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Flying Lab makes 500 Landing 
Approaches in “Pea Soup” 


THE STORY BEHIND THE STORY: 


■'stnckcd” above a fogij:d-in airporl-or 
if you've been the pilot at the conirols— 
you were ccrliunly interested in head- 
lines like the above appearing in news- 
papers a few months ago. 

■ Itchind those headlines is the dramatic 
story of men flying when "even the birds 
arc walking,"making landing approaches 
over and over again, to make your future 
landings safer in bad weather. 


• Working wiih the Air Navigation 
Development Board and the U. S. 
Weather Bureau, Sperry flight research 
personnel have completed 500 had 
weather landing approaches in a flyiag 
laboratory equipped with specialized 
instruments. In flight, both manual and 
automatic recordings are made of con- 
ditions encountered during the final 500 
feet of descent. 

• On the ground, trained observers 
report what they see. and monitor aulo- 

and visibility conditions existing in the 
runway approach zone. Synchronized 


and tinalyzed. these records rcve-.il the 
accuracy of the inslnimcnts and establish 
a wealth of information so pilots will 
know what weather to expect along the 
line of descent. 

■ Because of its many years of experi- 
ence in low ceiling approaches, Sperry 
was selected bv (he government to make 
the weather measurement study. This 
project is typical of the exacting flight 
reseiirch which is continuous at Sperry— 
flight research not only to perfect Sperry 
instruments and controls, but to advance 
the operational cBicicncy of both com- 
mercial and military aircraft. 





What size 
is a 
quality 

fastener? 


Here arc- two ELASTIC STOP® nuts. 

Each has the familiar red locking collar. Each is self-locking, 

vibration-proof and can be reused many times. Each is a fast, readily assembled 

one-piece unit . . . will maintain accurate adjustment anywhere on a bolt. 

Each will alford positive protection against thread corrosion . . . pre\ent liipiid 
seepage along bolts. Each is mannfactnred in quantity. Each is exactly controlled 
as to (inality of raw material, finished dimensions, class of thread fit, seat squareness and 
finish. Each has a record for precision and uniformly high performance that is unmatched. 

But . . . one measures 1 10 inch across the flats; the other, 4 inches. Between these two, 
there are more than 530 different hex nuts in the ESNA line. They are the result of 
variations in height, material, finish and size. 

Look to ESNA for the top quality self-locking fastener that fits your need best. 


ELASTIC STOP NUT CORPORATION OF AMERICA 



Elostic Stop Nut Corporation of America 

Dept. N58-325, 2330 Vauxhall Road, Union, N. J. 

Please send the following free fastening information: 

O ELASTIC STOP nut bulletin Q Here is a drowing of our product. 

What self-locking fastener would 
you suggest? 

Name Title 

Firm 

Street 

City Zone State 


